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ABSTRACT 
\ I 
Eighteen glaciated valleys covering an area of 1300 km2, 
extending from the headwaters of the Big Wood River at 
Galena Summit to East Fork valley located about 5 miles 
north of Hailey, Idaho are the focus of this study. 
The surficial deposits of the, glaciated portions of the 
Big Wood River valley were mapped at a scale of 1:20,000, 
i.\ I I I 
and a local stratigraphic nomenclature has been established 
and correlated to the Idaho (Evenson, et al., 1982) and 
Rocky Mountain (Blackwelder, 1915) Glacial Models. 
Deposits of thre~ distinct ages have been differentiated 
on the basis of geomorphic parameters including; downvalley 
extent of glaciation, moraine morphology, cross-cutting 
relationships and terrace levels. The oldest unit is a 
non-glacial, fan-gravel of Late Tertiary or Early 
Quaternary age (Scott, 1982). The younger units are the 
result of at least two periods of Quaternary glaciation. 
Reconstruction of the pattern of deglaciation during the 
last,, two glacial advances is based on ice still stand 
positions (moraines) located and mapped in the Big Wood 
River Valley. Minor neoglacial deposits have been detected 
tJ 
in some o·f the valleys in the form of rock glaciers, but is 
not stratigrapl1ically differentiated in this study. 
The Late Tertiary/Early Quaternary fan-gravel is 
referred to as the "Phantom Hill Gravel" in this study. 
1 
I 
- I 
This diamicton is distinguished from the oldest morainic 
deposits on the basis of its position high on the divides 
between tributaries. Also, the Phantom Hill Gravel usually 
occurs as a thin veneer on a pediment-like~bedrock surface, 
with a smooth, even profile except where dissected or mass 
wasted. 
The oldest and mq~;t exte_nsi ve glacial deposits, ref erred 
to as the ''Prairie Creek Advance" are characterized by 
large, dissected, subdued moraines located within the 
present valleys, ana one level of a well preserved sequence 
of outwash terraces which are located approximately 24 
meters above the modern stream level. Deposits of the 
Prairie Creek Advance are restricted to the major 
tributaries of the Big Wood River; no major trunk glacier 
occupied the Big Wood River valley. The Prairie Creek 
advance is correlated to the Copper Basin Glaciation of the 
Idaho Glacial.Model, and to the Bull Lake Glaciation of the 
Rocky Mountain Glacial Model. 
~the youngest glacial advance in the study area is called 
the "Boulder Creek Advance". Deposits of the Boulder Creek 
Advance are characterized by sharp crested, nested moraines 
, that have undergone little modification since their 
deposition.. Five recessrl.onal positions can be. identified 
A\;;: 
at the type locality of the Boulder Creek Advance', 'while 
. two to three recessional,moraines are more common in other 
tributary valleys in the study &rea. Several terrace 
2 
,, 
levels are associated with the moraines of the Boulder 
Creek Advance. Three Boulder Creek terraces are found in ·1 
the main trunk of the Big Wood River, while two to three 
levels are found in the tributaries. The highest outwash 
terraces of this glaciation are 10 to 13 meters above 
modern stream level. The Boulder Creek Advance is less 
extensive than the older Prairie Creek Advance and is 
correlated to the Potholes Glaciation of the Idaho Glacial 
Model, and to the Pinedale Glaciation of the Rocky Mountain 
Glacial Model. 
3 
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INTRODUCTION 
Objectives 
Since the early 1970's, numerous s~udies (Pasquini, 
1976; Wigley, 1976; Stewart, 1977; Cotter, ·1980; 
Repsher, 1981; Zigmont, 1982; Pankos, 1984; and Brugger, 
1985) have.been conducte~ in the glaciated areas of,south-
central Idaho by Lehigh University students in order to 
gain an understanding of the timing and style of 
deglaciation. The purpose of this study is'to extend our 
knowledge of Quaternary history in Idaho and~further 
develop the Idaho Glacial Model proposed by Evenson et al. 
I 
\ (1982) by delineating the history and style of deglaciation 
which occurred in the Big Wood River drainage system. This 
. has been accomplished by extensive mapping using aereal .. 
photography during two seasons of field work. Also, the 
Quaternary stratigraphy of the area is delineated with the 
use of various relative dating techniques. Finally; a 
local stratigraphic nomenclature is presented and ', 
tentatively correlated to the Idaho Glacial Model (Evenson, 
et al., 1982) .. 
• 
Location an·d Physiograp·hy 
"'': 
• !.' 
The location of the study area is shown in figure 1. 
The Wood River drainage system is bounded to the east by' 
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Fig~ 1-Location of ~tudy.~rea, j' . ' .. ' 
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the Boulder Mountains, to the south by the Pioneer 
Mountains and to the west by the Smoky Mountains. The study 
area consists of the upper reaches of the Big Wood River 
starting at the divide (Galena Summit) and including all of 
the tributary valleys until East Fork which is the 
I 
southernmost glaciated tributary entering the Big Wood 
River (Fig. 2). The larger glaciated tributary valleys of 
the Big Wood River drainage include Prairie, Baker, North 
/r 
Fork, Trail, Warm Springs, and East Fork Creeks. Other 
smaller tributary valleys were also glaciated (Fig. 2). 
The area covers about 1300 sq. km. and includes the town of 
Ketchum. Outside of the study area, the Big Wood River 
flows south through Hailey, Bellevue, and Gooding until it 
empties into the Snake River near Tuttle. 
Physiographically, the area is mostly mountainous, 
displaying geomorphic features characteristic of alpine 
glaciation such as cirques, u-shaped valleys, horns, and 
aretes. Elevations range ,from 1720 m (5600 ft.) at the 
.• junction of East Fork and the Big Wood River to 3681 m 
(12009 ft.) at Hyndman Peak, the highest elevation in the 
; 
study area. Dover (1976) attributes the relief in this 
area ~o extensive Tertiary and Quaternary block faulting 
. I, 
·•' . 
and subsequent modification by at least two periods of 
• 
alpine.glaciation. 
. l 
6 
\ 
--..J· , .... 
Fig. 
~ 
0 
C 
~ 
J:> 
--z_ 
Cf) 
i 
·; 
SNRA 
OFFICE 
2-Drainages of ·the, study area. 
~;i 
./ 
I, 
I ... ,., ' 
coRR~L 
0- 5 
Cllc::lllc:J 
KM. 
Cl 
-,:. 
. 
HYNDMAN 
PEAK 
(1l I 2009 '" 
. . 
' . 
/I ( 
' .. 
. '\ .' 
• 
Bedrock Geology 
The geology of the study area encompasses a wide 
variety of complex structural and lithologic elements. The 
variety of rock types is reflected in the glacial deposits, 
so that an understanding of the bedrock geology of the 
study area is essential. The general geologic history of 
the study area will be presented according to lithologies, 
.... 
. ,, ages, and regional structural events rather than specific 
formations and detailed history. Figur~ 3 shows a 
generalized geologic map of the study area. It was 
compiled from Bond (1978), Umpleby, and others (1930), 
Dover (1976, 1981, 1983), and Tschanz (1986). Likewise, 
the following discussion is a simplified summary of the 
same workers. 
Precambrian crystalline and metasedimentary rocks: The 
Precambrian core of the Boulder and Pioneer mountains is 
'~i exposed in the study area at the Pioneer window, located at 
the divide between Wildhorse, Hyndman, Corral, and Wilson 
·creeks (Fig. 3; unit A) The presence of both crystalline 
~ basement rock (gneisses) and metase~imentary .. rocks (calc-
_silicates, quartzites, and schi.sts) indicate a long complex ) . 
' 
;,' ~ #: 
.c, 
history which is not well unde~stood. The gneissic 
basement complex occurs in two asymmetric. dome~ at first 
.. ,, 
8 
c• 
Fig. 3-Generalized Bedrock Geology Map 
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thought by Dover (1976) to be an autochthonous mass onto 
which the late~tasedimentary units were emplaced along 
thrust f a-ul ts·~,- -· More recently, Dover ( 19 81) has found 
contradictory evidenc'r_., which indicq.t~s that the gneissic 
' 
basement was transported al~g with the metasedimentary. 
units during regional metamorphism. The exact mechanism and 
structural history of the Pioneer;Boulder Mountains is 
still the subject of much debate and study (O'Neil, 1985). 
On the generalized geologic map shown in Figure 3, all 
Precambrian metamorphic rocks are grouped into unit "A". 
Paleozoic sedimentary and metasedimentary rocks: 
Paleozoic rocks crop out in the study area in a 
structurally complex belt throughout the Pioneer and 
Boulder Mountains (Fig 3; unit B). They are of relatively 
similar lithology and are complexly folded imbricate thrust 
sequences. Two main types of sedimentary rocks are exposed 
in the study area: One is a lower to middle Paleozoic 
autochthonous carbonate facies; and the other is a lower 
to middle Paleozoic deeper water argillaceous facies which 
was transported to its present position by late Mesozoic 
thrust faulting (Tschanz, 1986). 
Because of the wide occurrence and lithologic similarity 
of the Paleozoic sedimentary_ units· in the study a~e~t· they ~ 
" , . ,'.' ·,"·?· "-~ ' q 
have been grouped together as unit "B" on figure 3 rather 
than subdivided into specific formations. 
10 
,· 
Synorogenic, Late Mesozoic-Early Tertiary Intrusives: 
These intrusives are extensively exposed in the Pioneer 
Window complex and separate the Precambrian metasedimentary 
rocks from the crystalline basement core of the Pioneer 
Mountains. In the study area, the intrusives crop out 
extensively at the head of the East Fork of the Big Wood 
River, and in very small outcrops in the cirques of Wilson 
and Corral Creeks (Fig. 3; unit C). Lithologically, the 
rocks are clinopyroxene-hornblende quartz diorites, with a 
well developed gneissic texture. The gneissic texture of 
these intrusives indicates ~hat they were emplaced during a 
regional structural event~ecause the foliation is 
consistent with other· foliations in the area. The regional 
event is thought to be the same orogenic event that 
resulted in imbricate thrust faulting of the Paleozoic 
sedimentary rocks (Dover, 1981,1983). 
Postorogenic Tertiary Intrusives: The intrusives of 
this age post-date the thrust faulting in the area. Two 
distinct units of this age, the Boulder Mountain and Summit 
Creek Stocks, are found in.the stu4y area (Fig 3; unit D). 
The Boulder Mountain Stock is a large northwest-trending 
granitic pluton exposed along the eastern side of the Big 
Wood River in the Boulder Mountains. The Summit Creek 
11 
K • 
..,;. 
stock is exposed in Summit Creek just outside of the study 
area along the divide between Trail Creek, and the Big Lost 
River drainage. It consists of medium-grained, 
\ __ 
hornblenderbiotite ~ quartz monzonite (Dover, 1983). Both 
intrusives reflect a period of intense igneous activity 
when regional uplift and block-faulting occurred. The lack 
of foliation and other petrologic evidence indicates a 
young, post thrust-faulting and regional metamorphtsm, age 
. 
/ 
for these intrusives (Dover, 1981). 
Tertiary extrusives-Challis volcanics: Much of the 
western portion of the study area is blanketed by Tertiary 
extrusive volcanic deposits (Fig. 3; unit E). They are 
probably close in age to the Tertiary intrusive rocks 
described above. The composition of the volcanics is 
widely variable, but they are mostly andesites, dacites, 
and rhyolites. The volcanic flows interfinger and indicate 
that several volcanic centers were active at the same time, 
rather than during separate distinct events (Tshantz, 
1986). Therefore, no attempt has been made in this study 
to differentiate -between the different facies and 
compositions o{ the Challis Volcanics. They have been 
grouped together as uni.t "E" on figure 3. 
12 
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PREVIOUS WORK 
Rocky Mountain Glaciation 
Alpine glaciation of the Rocky Mountians has been widely 
studied, and a well developed relative stratigraphy exists 
for many areas, especially the Wind River Mountains in 
Wyoming, and the Colorado Front Range. Modern 
investigations of the Quaternary history of the Rocky 
Mountains began early in the 1900's with the work of 
'\ Blackwelder (1915). He proposed the first st~atigraphic 
analysis of glacial deposits for the Wind Rivers of 
Wyomingo Blackwelder's model, which is known as the Rocky 
Mountain Glacial Model, describes three majo~ glaciations 
,· d 
and their associated deposits delineated on the basis of 
relative age. The first, or oldest glaciation he described 
was termed the "Buffalo Glacial Stage", which he 
tentatively correlated with the Illinoisan or Kansan 
glaciation of the Midwest. The,next youngest glaciation 
. /'l\ 
Blackwelder called the "Bull Lake Stage'' which he 
considered to be early Wisconsinan in age. Finally, the 
youngest glaciation was called the ''Pinedale Stage'' which 
Blackwe·lder correlated to the Late Wisconsinan glaciation 
of the midwest. 
Bla·ckwelder' s Rocky Mountain Glacial Model is recognized 
13 
,, 
as the pioneering study on alpine glaciation in the United 
States, and many subsequent workers have further refined 
and subdivided the glacial deposits first described by 
him. The Rocky Mountain Glacial Model serves as the basis 
for most stratigraphic studies concerning Quaternary 
deposits in the Rocky Mountains. The evolution of the 
Rocky Mountain Glacial Model will be briefly summarized 
here. 
Pre-Bull Lake Glaciation 
The first and oldest glaciation was termed the "Buffalo 
Glacial Stage" by Blackwelder (1915). He describes the 
deposits of this glaciation as being limited to small 
... 
\,, 
patches, pre-dating downcutting of modern valleys, and 
lacking morainic topography (Mears, 1974). Later work by 
Moss (1951), and Holmes and Moss (1955) indicated 
additional complexities not detected by Blackwelder. They 
found ''Buffalo" advance tills and terraces both above 
current canyon levels, and within the current valley walls 
indicating .that the "Buffalo" advance may actually 
. 
represent more than one glaciation separated by 
' . . 
. 
canyon~cutting :erosion (Mears, -1974). The uncertainty of 
timing of glaciation and lack of preserved deposits has led 
many_ subsequent workers to discard the term "Buffalo'' drift 
14 
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in favor of ''Pre-Bull Lake'' to distinguish the oldest 
glacial deposits in an area (Richmond, 1965). ~Other 
investigations of Pre-Bull Lake deposits by Richmond (1957, 
1962, 1964, 1965, 1976) have led to further subdivision of 
the the Prie-Bull Lake deposits in the Wind River Mountains 
of Wyoming. From oldest to youngest they are: 1) Washakie 
Point; 2) Cedar Ridge; and 3) Sacagawea Ridge. The 
general location of the two older Pre-Bull Lake terraces 
~1ocated above modern valley drainages is an indication that 
they were-deposited prior to canyon downcutting (Richmond, 
1976). Sacagawea Ridge deposits, on the other hand, are 
located within the modern valleys. 
· More recently, Eshman, Brewster, and Chapman (1982) used 
soil analysis and mineralogical evidence to argue for the 
existence of two Pre-Bull Lake tills superimposed upon one 
another and separated by a soil in an outcrop at Deer Ridge 
in the Gros Ventre Range in Wyoming. 
Absolute-age bracketing of the Pre-Bull Lake glaciations 
is problematic because of the lack of exposure and datable 
material. A few K-Ar dates have been obtained from basalt 
frl·ows in Yellowstone National Park (Birkeland, et al., 
I) 
1971). They suggest that the Washakie Point advance is 
between 1.5 my to 800,000 yrs. B.P.; Cedar Ridge from 
700,00 to 500,000 yrs. B.P.; 
400,000 to 150,000 yrs, B.P .• 
. ,. 
and the Sacagawea Ridge from 
Relative age studies 
~ 
indicate tha~-·Pre-Bull Lake deposits are .Pre-Wis~onsinan in 
% 
15 
:<:,· 
age. They have been tentatively correlated with the 
Nebraskan, Kansan, or Illinoisan glaciations by Richmond 
(1964). 
Bull Lake Glaciation 
., 
The Bull Lake advance was named by Blackwelder {1915) 
after the type locality at Bull Lake in the Wind River 
mountains. Though not as extensive as Pre-Bull Lake 
deposits, Bull Lake moraines are relatively well preserved. 
They retain morainic topography in most localities. 
However, they are highly dissected, and contain filled 
kettles (Blackwelder, 1915). Boulders range from fresh to 
rotten, have thicker weathering rinds, and, in general, are 
more intensely weathered than their Pinedale equivalents. 
Differentiation of multiple Bull Lake moraines is generally 
based on downvalley extent. They are separated f~om 
Pinedale deposits by position, morphology, weathering 
intensity, and soil development, (Richmond, 1965). 
Blackwelder did not subdivide the Bull Lake at the type 
section, but subsequent work by Richmond {1948) and Holmes 
and Moss (1955) has led to evidence for multiple Bull Lake 
advances. Holmes· and Mo·ss (1955) describe a ''pair"• of 
stratigraphically distinct Bull Lake-Moraines (I, 'II). The 0 
~ . : 
Bull Lake I moraines are located farther downvalley than 
the Bull Lake II moraines. They also noted that there are. 
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two distinct terrace levels associated with the Bull Lake 
moraines. Richmond (1948) likewise describes two substages ,, 
. 
of the Bull Lake evidenced by two moraines and terrace 
; levels. Buried soil between the two Bull Lake tills 
(Richmond, 1960) is further supporting evidence for 
' . 
multiple Bull Lake advances of significantly different age. 
In some localities, a third Bull Lake advance has been 
described (Richmond, 1964; Mears, 1974). In the Colorado 
Front Range, Madole (1976) describes two phases of Bull 
I 
Lake glacier expansion /wftich were not much larger or more 
extensive than the younger Pinedale glaciers. 
Absolute age estimates of the Bull Lake glaciations vary 
greatly. Pierce, Obradovich and Friedman (1976) used 
volcanicsµ and obsidian hydration in Yellowstone National 
Park to obtain the following ages for the Bull Lake 
advance; 107,000 yrs. for a post Bull Lake rhyolite flow, 
and 145,000 yrs. for a Bull Lake moriane. Richmond (1972) 
assigned ages of 125,000 to 105,000 yrs for the early 
stade, and 105,000, to 85,000 yrs. for the late stade. 
' Recent estimates by Colman and Pierce (i986), suggest a 
pre-Wisconsinan age of 140,000 to 150,000 yrs., based on 
basalt rind thickness data. 
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Pinedale Glaciation 
The Pinedale glaciation, named by Blackwelder (1915)~~for 
the type section near Pinedale, Wyoming is the youngest 
extensive glaciation observed in the Rocky Mountains. 
Although it ·is the least extensive of the three 
glaciations, its deposits are the most areally extensive. 
In the Colorado Front. Range, Pinedale deposits constitute 
about 80-90% of the glaciated area (Madole, 1980). 
Subsequent workers have subdivided the Pinedale into 
~ 
varying numbers of advances. Thus there is little 
agreement about the exact nature of the Pinedale glaciation 
except that it was complex and varied between mountian 
ranges. Different workers have found variations in the 
number of Pinedale recessional positions between different 
mountain ranges, and between valleys within the same range. 
Richmond (1948), and Holmes and Moss (1955) have 
established one to three Pinedale advances in the Wind 
} 
Rivers, but elsewhere, this number may be as high as eight 
(Knoll, 1973). Therefore, correlation of Pinedale events 
is not generally possible. 
Morphologically, Pinedale moraines have a fresh, sharp 
appearance, and contain many boulders. They have steep 
. 
sides and fronts which are not extensively dissected. 
Drainage is poor, many kettles still contain water, and 
soils are thin. f The boulders, whether on the surface or 
18 
buried, are still relatively fresh. Usually, Pinedale 
moraine~ are located up-valley from Bull Lake moraines, but 
are known to breach them in some areas (Cotter, 1980). 
Most absolute-age estimates of Pinedale deposits are for 
deposits in Yellowstone National Park. Richmond (1972) 
dated lake bed deposits, obtaining a radiocarbon maximum 
age of 29,000 yrs .. Pierce et al. (1976) used obsidian 
\\ 
' 
hydration techniques and dated the Pinedale deposits as 
40,000 to 12,000 yrs. before present. Using pollen and 
.,· 
carbon-14 in the Colorado Front Range, Madole (1980, 1985) 
has shown that Pinedale glaciatiori began about 30,000 years 
ago, reached a maximum about ~,ooo yrs., and ended about 
12,000 to 10,000 years ago. 
More recently, Cotter and others (1986) obtained dates // 
from cores of lacustrine sediments containing tephra from 
·' 
Cascade Range eruptions. In addition, climatic information 
was inferred from pollen analysis of the same lacustrine 
. 
sediments. These data suggest that Late Wisconsinan (or 
Pinedale) deglaciation began before 11,500 yr BP, which is 
the date of the Glacier Peak tephra. After 10, 500 yr BP, ~---_/ 
I 
Pollen data suggest that warmer climatic conditions existed 
after 10,500 yrs before present. 
• 
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Neoglaciation 
Deposits of a minor, post~Pinedale glacial advance have 
been described by numerous workers (Moss 1951; Madole, 
1972; 1976; Mahaney, 1972; Richmond, 1965; 1972; 
Benedict, 1973;~ and Birkeland, 1973). These deposits are 
I 
found in or near cirques of glaciated valleys. Moss (1951) 
identified these deposits, containing huge angular blocks 
and cov~red extensively by lichens, in the Temple Peak area 
of the southern · Wind R'i ver Mountains, as the ''Temple Lake 
Moraine''· In addition to the ~emple Lake Moraine, Moss 
'. described another, even younger glacial event as 
''Neoglaciation". Moss ( 1951) ascribes a post-Pinedale pre-
altithermal age to the Temple Lake deposits, while the 
younger event is thought to .be the product of neoglaciation 
in the last few centuries. 
Richmond (1965, 1972), working in the Wind River 
Mountains also distinguished two post-Pinedale glacial 
events. Like Moss, Richmond assigned the name ''Temple 
,, 
Lake" to the older of the two events, and called the late 
s 
neoglacial deposits "Gannet Peak'' after the highest point 
',, 
'i in Wyoming (Mears, 1974). 
Subsequent work in the Colorado Front Range (Mahaney, 
1972;· Benedict, 1973; an4 Madole, 1976) has led to further 
refinement and subdivision of the neoglacial history of ~he 
Rockies. Mahaney (1972) and Benedict (1973) describe four 
20 
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" intervals of Holocene glacier expansion. From oldest. to 
youngest they are: Santanta Peak advance, Triple Lakes 
advance, Audubon advance, and Arapaho Peak advance. Madole 
(1972) recognizes only the last three of the neoglacial 
advances; Triple Lakes; Audubon; and Arapaho Peak. 
Neoglacial deposits are differentiated mainly on the basis 
·~. ,: . 
of position, weathering, soil development, and lichenometry t, 
(Madole, 1976). 
y Based on radiocarbon dates, the following abs9lute ages 
exist~for the neoglacial deposits (Benedict, 1973): 
{,' 
"'1 
Santanta Peak, 9500-8400 years B.P.; Triple Lakes, 5000-
3000 yrs B.P.; Audubon advance, 1850-950; and ~rapaho 
~ 
Peak, 300-100 yrs B.P .. 
Local Glaciation: Central Idaho 
Numerous studies have contributed t~ the understanding 
of Quaternary glaciation in south central Idaho, but 
detailed stratigraphic analyses exist for only a limited 
r 
I 
number of areas. In the Pioneer Mountains, only the Big 
Lost River drainage system has been studied in detail 
(Wigley, 1976; Stewart, 1977; Pasquini, 1976; Cotter, 1980; 
Repsher, 1980; and Brugger, 1986) (Fig 4). A brief 
summary of the work pertaining to Quaternary glaciation of 
Idaho is presented ~elow: 
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Fig. 4-Map showing previous studies in south-central Idaho. 
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Lemhi Range: The Lemhi Range is located north and east 
of this study area and drains the Salmon River. Several 
studies in the Lemhi Range have led to a fairly well 
constrained Quaternary stratigraphy (Ruppel and Hait, 1961; 
Knoll, 1973; and Butler, et al.,1982). Ruppel and Hait 
(1961), and Knoll (1973) identified four episodes of 
glaciation which they correlated to the Rocky Mountain 
·Glacial Model. Two Pre-Bull Lake advances are thought to 
be separated by an interval of erosion resulting in the 
present-day valleys. Therefore, one of the Pre-Bull Lake 
advances occurs on the divides between valleys, and the 
later one exists within valley walls. One Bull Lake 
advances has been described in addition to four Pinedale 
advances, and two neoglacial events, all of which are 
represented by moraine positions. Butler et al. (1982), 
using palynological evidence have found till of three 
distinct ages. They correlate these tills to the Bull 
Lake, Pinedale, and neoglacial advances of the Rocky 
Mountain Glacial Model. They do not recognize any Pre-Bull 
Lake tills in the Lemhi Range.· 
White Cloud Mountains: Early work on Quaternary 
deposits in the White Clouds (northeast of this study area) 
,1 focused mostly on the Railroad Ridge gravels,.an extensive 
blanket of "till-like'' deposits at altitudes of about 
10,000 ft. (Ross, 1929). Ross reasoned that the position 
23 
'.'~ . and elevation of the gravels ruled out a fluvial origin. 
Thus he decided that this diamicton might be till of a pre-
canyon cutting glaciation which he tentatively correlated 
to the Nebraskan Glaciation of the midwest. A glacial 
origin for the Railroad Ridge gravels is yet to be proven, 
and there is still considerable debate about the origin of 
these gravels. Gawarecki (1983) conducted a study of the 
Railroad Ridge Gravel in an attempt to determine its 
origin. Using sediment size analysis and provenance of 
both the Railroad Ridge Gravels and glacial till, Gawarcki 
determined that the Railroad Ridge Gravels are not glacial, 
but are probably the result of fan-building mudflows. 
Geomorphic evi~~nce, such as a smooth concave surface 
profile, crude layering, thickness, and position, also 
supports a fan-type origin. Based on geomorphic evidence, 
Gawarecki suggests a Pliocene age for the Railroad Ridge 
Gravels. The failroad Ridge Gravels resemble the Phantom \_ I 
Hill Gravel of this study (seep. 37). 
Zigmont (1982) mapped and conducted provenance studies 
of the glacial deposits surrounding Railroad Ridge. The 
'1 
lack of mappable moraine depcisits and downwasting of the 
Railroad Ridge gravels into the glaciated valleys inhibited 
a detailed stratigraphic.delineation of deposits, and other 
<i, 
evidence which might Tindicate the origin of the Railroad 
Ridge gravels. Therefore at this point, it is still 
unclear how many glaciations affected the White Cloud 
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Mountains region of· Idaho. Due to the absence of mappable 
' 
moraine positions, Zigmont used mathematical models to 
reconstruct the extent of the last major glaciation in the 
White Cloud Mountains. Zigmont•s reconstruction suggests 
that the last major glacial event in the White Cloud Peaks 
was relatively small, but comparable in size to the 
equivalent glaciation (Boulder Creek Advance) in this study~ 
area (see results and discussion). 
Salmon River Mountains-Long Valley: Schmidt and Mackin 
(1970) first mapped glacial deposits in the Long Valley 
area (northwest of the study area). They identified two 
glacial advances which they correlated to the Pinedale and 
Bull Lake of the Rocky Mountain Glacial Model. They also 
found a third, older diamicton which they thought to be of 
possible glacial origin. Colman and Pierce (1986) used 
Hasalt weathering rinds to further subdivide the Quaternary 
deposits in Long Valley. Like Schmidt and Mackin, they also 
have identified deposits belonging to three glaciations. 
However, rather than a sequence of Pre-Bull Lake, Bull 
Lake, and Pinedale age deposits, Colman and Pierce have 
detected a glacial event intermediate in age between the 
Bull Lake and Pinedale glaciations described by Schmidt and 
Mackin. Also, Colman and Pierce do not correlate to the 
Rocky Mountain Glacial Model unless basalt rind thickness 
data support correlation on the basis of absolute age. 
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Instead they have established loc~l ;stratigraphic names for· 
the glacial advances and correlate to the Idaho Glacial 
Model of Evenson, et al. (1982), which will be discussed in 
the next section. The names and ages of the glacial 
advances identified by Colman and Pierce are as follows: 
Timber Ridge, 140,000-150,000 yrs; Pilgrim Cove and 
McCall, 14,000-20,000 yrs; and Williams Creek, 
intermediate between Timber Ridge and Pilgrim Cove/McCall 
ages. 
Sawtooth Mountains-Stanley Basin: The Stanley Basin is 
part of the Salmon River drainage and is adjacent to this 
study area to the north. Williams (1961) mapped the 
glacial deposits of the Stanley Basin and identified two 
major glacial events on the basis of moraine positions. 
Williams correlates the older of the two glaciations to the 
Bull Lake Glaciation, and the younger event to the Pinedale 
glaciation of the Rocky Mountain Model. 
Pioneer Mountains: The Pioneer Mountains have been the 
'· 
focus of numerous studies since the early seventies when 
Lehigh students first began working in the Copper Basin. 
The investigations have ma_inly involved the glaciated 
tributaries of the Big Lost River which is adjacent to this 
~ 0 
study area to the east. All investigations (Wigley~ 1976; 
Pasquini, 1976; Stewart, 1977; Cotter, 1980; Repsher, 1980; 
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Pankos, 1984; and Brugger, 1985) involved stratigraphic 
differentiation of glacial deposits, identification of 
source areas, and detailed mapping using various relative 
dating or provenance techniques. ,In general, two to three 
major episodes of Quaterna~y glaciation and several 
'"" 
undifferentiated stages of Neoglacial activity have been 
mapped in the Big Lost River drainage. Earlier workers 
\t 
(Wigley, 1976, Pasquini, 1976; Stewart, 1977; and Repsher, 
1980) correlated deposits to the Pre-Bull Lake, Bull Lake, 
and Pinedale glaciations of the Wind River Mountains. In 
fact, until the work.of Cotter (1980), all glacial deposits 
identified in Idaho were correlated with the Rocky Mountain 
Glacial Model. However, the lack of absolute dates for 
deposits in Idaho makes correlation between Idaho and 
Wyoming uncertain because the basis for correlation is 
limited to relative dating techniques. For this reason, 
Evenson, et al. (1982) developed the "Idaho Glacial Model" 
in which local stratigraphic names are given to glacial t 
advances identified in a specific drainage. These local 
names may·then be correlated to each other and regionally, 
"· in Idaho, to other established chronologies. The local 
stratigraphy is then correlated to the Idaho Glacial Model 
~ in which three glaciations have been identified on the 
basis of studies in the Pioneer Mountians. These · 
glaciations have been named, from oldest to youngest: 
''Pioneer Glaciation''; ''Copper Basin Glaciation"; and the 
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' 'Potholes Glaciation''. The Idaho Glacial model is 
tentatively correlated to ~the Rocky Mountain Glacial Model 
(Fig. 5). With time, as the Idaho Glacial Model is extended 
and accurate absolute dates become available, the Idaho 
Glacial Model and the Rocky Mountain Glacial Model will, 
hopefully, be tightly and accurately correlated. 
Big Wood River: To date, no study has concentrated on 
mapping the glacial deposits or developing a Quaternary 
stratigraphic system for the Upper Big Wood River valley. 
Schmidt (1962) conducted a study of the Quaternary geology 
of the Bellevue area which is in the Big Wood River 
drainage.but considerably south of this study area. 
Schmidt developed the Quaternary stratigraphy for the 
northern part of the Snake River P,lain where Quaternary 
basalt flows are intercalated with the ~luvial and 
glaciofluvial deposits of the Big Wood River. Although no 
radiometric dates are included in the study, according to 
Schmidt, the' Pinedale and Bull Lake outwash terraces are 
sandwiched between two basalt flows, the Priest flow, and 
the Burmah basalt. 
More recently, Scott (1982) mapped the,surficial geology 
of the Snake River Plain and surrounding areas, including 
s 
,~ )?' 
the Big Wood River drainage .. - Scott distingui,shes glacial 
deposits from other surficial deposits, but does not 
subdivide glacial deposits stratigraphically. A 
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ROCKY MOUNTAIN GLACIAL MODEL IDAHO GLACIAL MODEL 
' Age 
(yrs. BP) 
• f 
[ 
300-100 Arapaho Peak 
1850-950 Audobon 
NEOGLACIAL 
3-5 ,.000 Triple Lakes 
,. 
9,000 Santanta Peak 
p IV 12,QOO Late Stade 
' 1·11 
PINEDALE Middle Stade POTHOLES 
' 
.. II GLACIATION 
30,000 Early Stade I 
' ;, 
·~. 
~ 
85,000 Late Stade . II COPPER BAS IN BULL LAKE GLACIATION 125,000 Early Stade I 
;.:. 
') 
. 
, 
300,000 , Sacagawea Ridge 
600,000 ! PRE-BULL Cedar Ridge J PIONEER 
LAKE GLACIATION 
1,500,000 Washakie Point r~, 
\ 
·-., . 
Fig. 5-Correlation. and nomenclature of the Rocky Mounta.in 
and Idaho Glacial Models. 
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Relative Dating 
~ulti-parameter relative dating has been used / 
extensively in Quaternary stratigraphy due to the lack of 
) 
material suitable for absolute dating (Birkeland et al., 
197+; Benedict, 1973; Birkeland, 1973; Burke and 
Birkeland, 1979; Birkeland, et al., 1979; Evenson, et 
al~, 1982; Meierding, 1983; Colman and Pierce, 1986). 
For this reason, relative dating techniques have been ·Used 
to differentiate glacial deposits in the study area, and 
will be br~efly described below. 
Soil profile development is frequently used to indicate 
t 
relative age. In areas where climate and parent material 
-- --
are similar, the degree of soil development increases with 
. 0 . 
. time. Properties such as clay content, horizon i 
development, depth of leaching, and profile depth all 
"ti'- •• , 
increase with time. However, great care must be used when 
' (/- •,", ' 
• 
using soils for corre1ation because factors such as 
'" 
altitude and difference in parent material may affect soil 
r-\ 
\ Other workers (Burke and production (Birkeland~ 1974). 
Birkeland, 1979) have found that soil$ data may be 
inconclusive an4 do not sqpport other age differentiation 
~.J? 
~~1/iC' 
. " 0 ' 
techniques . , ... 1/tJ 
¥ • Moraine morphology is also useful for establishing 
relative age. As moraine age incre,a~ses, the original form 
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is modified by stream dissection, and slope angle and 
crest-width decrease (Burke and Birkeland, 1979). Thu~, the 
longer a moraine is exposed, the more subdued its 
topography becomes. 
Other criteria frequently used to distinguish relative 
age include: downvalley extent of glaciation, where older 
moraines sit outside (higher on valley sides and farther 
downvalley) of younger ones; and ·spatial relationships 
between moraines and outwash terraces, where a terrace is 
graded to its respective moraine. When a glacier sits at a 
\ •. 
stillstand, it builds an outwash spread which-begins at the 
moraine, and slopes gently down-valley. Successive retreat 
results in a new outwash spread at a moraine with a source 
· further up-valley. The .younger outwash spread breaches the 
older one, and deposits material at a lower ele~ation. 
Finally cross-cutting relationships are also helpful, where 
a younger moraine will sometimes breach an older one 
(Evenson, et al., 1982). 
Colman and Pierce (1986) have successfully used basalt 
rind thickness on deposits near McCall Idaho to distinguish 
ages between tills. This method is based on the idea that 
a clast in till will be freshly eroded in transport, and 
that weathering rinds begin to develop shortly after 
deposit±on~ As age increases, so will the weathering rind 
thickness on the basalt clast. They found basalt rind 
thickness to be the best age indicator for the deposits 
.. ,~-; 
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near McCall because of the ability to use statistical 
treatments, and reproducibility of data. Based on their 
results, Colman and Pierce (1986) identified four distinct 
ages of glacial deposits which are discussed in the 
previous section (seep. 25) .b 
Recently, Hall and Michaud (1988) have used hornblende 
etching to date glacial deposits in southwestern Montana. 
Like basalt clast weathering rind data (Colman and Pierce, 
1986), hornblende etching yields reproducible and 
statistically sound results. They found that the greatest 
etching occurs just below the surface, and decreases 
/logarithmically downward. With time, the amount of 
hornblende etching increases providing a means to determine 
relative age. 
. . -~ 
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METHODS 
In order to fulfill the objectives of this study (to 
delineate ice margin positions, the number and extent of 
glacial advances in each tributary canyon, and establish 
relative ages of past glaciations) extensive fie~')mapping 
was required. The first step was to obtain air-photo 
coverage of the area. Because the Upper Big Wood River 
drainage is located within Sawtooth National Forest and 
Sawtooth National Recreation Area (SNRA), color air-photo 
coverage was provided by the Ketchum Distrift il:ui:)nger 
station, and by SNRA headquarters. The field phase of the 
project consisted of two six-week field seaJ3ons in the 
·. I 
' 
summers of 1987 and 1988. Reconnaissance mapping of 
surficial deposits and general familiarization with the 
geology of the ~area occupied the first season. The 
following season (July-August, 1987)>- consisted of returning 
to more complicated areas targeted from analysis of the 
previous season's results. This allowed further refinement 
and reinterpretation of the Quaternary history of the area. 
Surficial deposits were mapped directly.on 1977 color 
aerial photographs at a scale of 1:20,000 and were later 
transferred to topographic bas~ maps (1:24,000). In' 
?; " 
. addition to identification of deposits as to origin (i.e., 
moraines, fan-gravels, outwash·gravels~ etc .. ), further 
delineation of glacial deposits on 
~ 
age was undertaken. The techniques 
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the basis of relative { '~' . . , 
i • 
• 
used to discern relative 
! 
r 
\ 
age are those which have been traditionally used in alpine 
areas and consisted of the following: 
Surface morphology: Moraines are steep-sided, sharp-
crested, hummocky, and kettled when they are deposited. 
Therefore, younger moraines posess characteristics of fresh 
moraines. Older moraines have subdued topography, are 
often dissected, and kettles are us~ally filled. 
Downvalley extent of mor,,aines: Because older 
glaciations in the study area are more extensive than ,, 
younger ones, the deposits of older glaciations are located 
' outside of, and downvalley of, younger moraine positions. 
Also, moraines of the same glaciation are commonly nested 
so that recessional ice positions may be identified. 
Cross-cutting relationships: Sometimes a younger 
glacial advance will be more extensive than an older one so 
,-;-
that the ice breaches a previously deposited moraine. If 
the older moraine is not completely overrun, then a 
crosscutting relationship will be produced in which the 1 
younger moraine breaches and cross-cuts an older one. 
Terrace levels: Terraces are graded to moraines of the 
f same age (Evenson, et al., 1982). Therefore, laterc, 1 
terraces associated with younger glacial advances, will 
dissect older terraces and moraines. Also, younger 
~ 
terraces ... have a· lower~, e.ievati~~h terraces of older, 
. ~··. . 
• y 
. • • • • .. -i'· .. 
more extensive glacial ad'V!J.nces. 
34 
• 
' \ 
. ) 
_---, 
( 
RESULTS AND DISCUSSION 
Introduction 
A map of the surficial deposits in the Big Wood River 
drainage is presented as Plate 1. The deposits have been 
mapped on air photographs and field checked for accuracy. 
Only those valleys which have been glaciated were mapped in 
detail. Deposits are differentiated on the basis of 
parameters previously discussed (see page 33). Depositsiof 
three distinct ages are identified in the Big Wood River 
drainage. The oldest unit is a non-glacial fan-gravel 
(Phantom Hill Gravel) of Late Tertiary (?) or Early 
Quaternary(?) age. The deposits of at least two 
Quaternary glaciations (Prairie Creek Advance and the 
Boulder Creek Advance) are present in many of the majo·r 
drainages. The deposits of the older, more extensive 
Prairie Creek Advance are not well preserved everywhere, 
but sufficient remnants allow reconstruction of ice 
positions in most areas. The deposits of the smaller, 
) young,~r -Boulder Creek Advance are fresh and well preser'Ved (;;;:::..~ 
., 
and allow accurate reconstruction of late Pleistocene ice 
~ 
- f 
deployment. In all cases, glacial deposits are confined to 
~ 
~ 
the tributary v·alleys-no compound ice lobe moved south down 
the Big Wood River valley. The northern, relatively short 
valleys (Titus Ck., Owl Ck., Prairie Ck., and Boulder Ck.) 
draining high areas developed ice lobes that extended as 
,·J 
35 
. 
, 
/ 
far as the Big Wood River. The glaciers originating in 
areas of lower elevations (Upper Big Wood River, Warm .. , 
I 
-( 
Springs), smaller catchments (Westernhome Ck,, Gladiator 
II 
• 
Ck., Senate Ck., Cherry Ck., owt Ck., King Ck., Spring Ck., 
Silver Ck., and Anderson Ck.), or in very long tributary 
valleys (Baker Ck., Trail Ck., East Fork) did not reach the 
Big Wood River. A lack of absolute ages for the depositg\ 
in this area makes correlation to other areas tentative at 
this point. Therefore, the deposits of each glaciation in 
the study area are tentatively correlated to the Idaho 
Glacial Model (Evenson, et al., 1982) wh1ch was developed 
in the adjacent Big Lost River drainage. Local, informal 
stratigraphic names for the deposits of each glaciation 
have been established based on type areas within the study 
area. 
Nomenclature and Correlation 
The deposits of the Big Wood River have been 
differentiated into three relative age groups. From oldest 
to youngest they are named; ''Phantom Hill Gravels", 
' ''Prairie Creek Advance", and "Boulder Creek Advance". The 
,I 
Phantom Hill Gravel is an alluvial fan deposit, w~ile the 
Prairie Creek and Boulder Creek deposits consist of till 
and glaciofluvial material from ,--two distinct glacial 
advances. 
'I,). 
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Description 
The Phantom Hill Gravels are the oldest surficial 
deposits in the study area. They are located 
topographically above and outside of both Prairie Creek and 
Boulder Creek Advance deposits. Sedimentologically, the 
Phantom Hill Gravel is a diamicton, containing boulders and 
small clasts in a fine-grained matrix, which looks very 
similar to till. The Phantom Hill Gravels, in almost all 
cases, are deposited on a bedrock cored pediment-like 
surface. In some cases, only a thin veneer of gravel is 
present over bedrock. The Phantom Hill Gravel is found 
l 
' - \· 
: ' 
\. 
along the north or east side of the Big Wood River between 
Senate and Boulder Creeks. A small area of a similar 
material was found near the junction of Trail Creek and the 
Big Wood River (Sun Valley Gravel). This deposit appears 
similar to the Phantom Hill Gravel and contains lithologies 
derived from the Big Wood River valley rather than Trail 
Cr~ek, but it is uncertain whether the Sun Valley Gravel is 
' of the same origin as the Phantom Hill Gravel. The Phantom 
Hill Gravels were deposited as an alluvial fan on the 
broad, gently sloping pediments in front of the Boulder 
Mountains. Because of their:origin as an alluvial fan 
I deposit, Phantom Hill Gravels generally have a smooth, even: 
profile, except where·dissected or mass wasted, and lack 
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hummocky topograpy. Also, the gravels are not confined to 
valleys and often form the divide between tributary 
valleys. Similar fan-like deposits have been described in 
the White Cloud Peaks north of the study area. Gawarecki 
(1983) suggested a Pliocene age, and a fan-building mudflow 
origin for the Railroad Ridge Gravels. 
Tills and glaciofluvial gravels of the Prairie Creek 
Advance are recognized as the older of the two glaciations 
in the area. They are distinguished from deposits of the 
younger glaciation by morphologic characteristics and 
downvalley extent. Moraines of the Prairie Creek advance 
have a subdued morphology due to greater length of exposure 
to weathering, mass wastage, and erosion. Moraines of the 
Prairie Creek advance are subdued, highly dissected, have 
few fresh exposed boulders, and contain few unfilled 
kettles. In a few canyons, several Prairie Creek moraine 
positions are identified as recessional ice margin 
positions and are designated on Plate 1 as PMl, PM2, and 
PM3, w~~~ PMl being theternii.nal position, and PM2 and 3 " 
being .rece1sionals. 
It was commonly difficult to distinguish between Prairie 
Creek tills, 8nd Phantom Hill gravels. The two diamictons 
are sedimentological.ly and lithologically similar having 
been derived from the same source area. Also, s-ubsequent 
glaciations presumably used the Phantom ~ill Gravels to 
I build moraines. This is supported by th~ fact that the 
I 
' 
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largest moraines are in valleys which also contain Phantom 
Hill Gravel. Because striated clasts are noticably lacking 
in till of any age in the study area, they were found to be 
of limited value in distinguishing between the till and 
gravel. Although striations do occur on fresh clasts· of the 
Prairie Creek till, they are rare enough that they cannot 
be relied upon to differentiate between the two diamictons. 
However, Prairie Creek moraines are restricted to valley 
sides and bottoms, are not cored by bedrock, and posess 
hummocky topography. In most cases, the morphologic 
criteria described here are sufficient to differentiate 
between Prairie Creek till and Phantom Hill Gravel. 
One glaciofluvial terrace level has been identified as 
Prairie Creek age. It is the highest terrace in the Big 
Wood River and its tributaries, and can be traced back to 
the level of Prairie Creek moraines in Trail Creek, Prairie 
Creek, and several others {Plate 2). The elevation of the 
terrace is about 24 meters above current stream level. 
The Boulder Creek Advance is the younger of the two 
glacial advapces. Because the Boulder Creek is the more 
\~ 
; 
recent event, the moraines and deposits are more prevalent 
and fresh. Moraines generally have sharp crests, steep 
L. 
sides, and poor drainage. The Boulder Creek Advance was 
less extensive than the Prairie Creek so the moraines are. 
•. /J . 
located up-valley from Prairie Creek moraines. As many as 
. 
five ice marginal positions have been identified within the 
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Boulder Creek Advance. 
Several· terrace levels have been assigned to the Boulder 
.. 
Creek Advance. In the larger tributaries {Trail Ck., East 
Fork, Baker Ck.,and the Main Big Wood River), three terrace 
levels are identified. In the remaining valleys, fewer or 
no terrace l~vels are recognized. 
In the cirque areas, undifferentiated till of probable 
Post-Boulder Creek age occurs as a thin patchy ground 
mpraine 
I \ 
.- - I I) 
t.i.11 is 
which is highly colluviated. This "neoglacial" 
labelled "TU" on Plate 1 and was found in all . I 
valleys which were mapped up to the cirque area. The Upper 
Big Wood River, and Trail Creek were not mapped as far as I 
the cirque area. Thererore, the Post-Boulder Creek till 
and uppermost colluvium are not present on Plate 1 in these 
two valleys. 
Correlation 
,-- -
/ 
./ 
1 
The type locality for the Phantom Hill Gravels is 
Phantom Hill, which is located about 1 km east of the 
junction of Boulder Creek rsad, and Route?$. Because the 
(/ 
-.,_,rt 
Phantom Hill Gravel is not a glacial deposit, there is no 
equivalent within the Idaho Glacial Model for correlation. 
Based on the simila~ity between Prairie Creek deposits 
and Kane Creek deposits described by Cotter (1980), the 
Prairie Creek Advance is correlated to the Copper Basin 
40 
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Glaciation of the Idaho Glacial Model (Fig. 6). A type 
locality for the Prairie Creek Advance ·is defined here as 
the' moraines at the confluence of Prairie Creek and the Big 
Wood River. . ; 
Deposits of the Boulder Creek Advance are correlated to 
the Potholes Glaciation of the Idaho Glacial Model 
(Evenson, et al., 1982) (F~g. 6). The type locality for 
the Boulder Creek Advance is defined as the large moraines 
located in Boulder Creek, about 2 km from the junction 
between Boulder Creek and the- Big Wood River. 
Each tributary valley will be discussed separately, 
b~ginning with the northern valleys, and moving south . .. ' 
Each tributary has been assigned a roman numeral (I-XVIII, 
Plate 1) for easy reference. 
I. Unnamed valleys at the head of the Big Wood River 
{Galena Summit):_ The Big Wood River heads at Galena 
Summit. A small cirque ~o the south, and an unnamed creek 
to the northeast of Galena Summit constitute the catchment 
~of the upper portion of the Big Wood River. In this area 
only the small cirque basin south of Galena summit was 
glaciated (Plate 1). The maximum elevation of the cirque 
headwall is 9600 ft., which is just high enough to have 
been glaciated during the Boulder Creek Advance. Because 
'" 
this cirque, which contained a glacier during both glacial 
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advances, is not big or high enough to collect ~uch ice, it 
did not contribute significant amounts of ice during either 
glaciation. 
Two remnants of Prairie Creek till are located about 1.5 
km down-valley from the maximum elevation at the cirque 
'headwall (Plate 1). Although these till remnants are not 
well enough developed to allow accurate reconstruction of 
the Prairie Creek Advance, is not likely that the Prairie 
Creek ice extended much further down-valley than is 
indicated by the till {Fig 7). Three small terrace 
remnants are located about 2 km downvalley of the till (PG 
.. 
on Plate 1). It is inferred that these terraces were 
graded to the Prairie Creek ice margin. 
l 
Just inside of the Prairie Creek till is a small patch 
of Boulder Creek till (BTU on Plate 1). Again, no definite 
'· 
\ ice-marginal position can be reconstructed from this 
{J 
isolated deposit, but it is likely that the extent of the 
till marks the maximum extent of the Boulder Creek glacier 
(Fig. 8). In summary, then, both the Prairie Creek and 
Boulder Creek glaciers sourced in the headwaters of the Big 
Wood River at Galena Summit were vii'ry small and advanced 
..... ':',.,. 
less than 3 km downptheir valley~ 
Deposits in the small unnamed creeks north and east of 
Galena Summ'it. consist of numerous landslides (Plate 1) and 
it is the authors opinion that this small drainage was not 
glaciated during the Prairie Creek or Boulder Creek 
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Advances. The low elevation and unfavorable position 
(facing directly south) probably prohibited the formation 
of glaciers. 
II. Titus Creek: Titus Creek is a small (3.5 km long) 
triputary south of Galena summit. Two small northeast 
facing cirques, with maximum elevations at the cirque 
headwalls between 9400-10,000 ft. are the catchment area 
for the Titus Creek glaciers. During the maximum Prairie 
Creek advance, the glacier extended to the mouth of Titus 
Creek (PMl on Plate 1, Fig. 7) and expanded into the Big 
' Wood River valley. One recessional moraine of the Prairie 
Creek Advance is identified at the mouth of Titus Creek 
(PM2 on Plate 1, Fig. 9). Due to the amount of weathering 
and dissection of the Prairie Creek moraines, it is 
difficult to accurately subdivide them into separate 
moraines. This moraine is mapped as a recessional moraine 
(PM2} even though some uncertainty exists because more than 
one Prairie Creek moraine has been identified in other 
valleys in the study area (Prairie ,Owl, and Boulder 
Creeks). Although the Titus Creek Lobe extended to the Big 
Wood River during t·he Prairie. Creek I Advance (Fig. 7), 
there is no evidence (~.g., shorelines or lacustrine 
sediments) that the glacier blocked the drainage of the 
Upper Big Wood 'River. It' is more likely that·· the Big Wood 
River was diverted around the snout of the glacier. This 
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is supported by the fact that the Big Wood River makes a 
I 
sharp pend at the mouth of Titus Creek which mimics the 
shape of the reconstructed Titus Creek Lobe (Fig. 7). The 
same phenomenon is seen at the mouth of Owl Creek where the 
Prairie Creek glacier also extended into the Big Wood River 
valley. 
The terminal moraine of the Boulder Creek glacier in 
Titus Creek is located about 0.8 km west of the junction 
between the Big Wood River and Titus Creek (BMl on Plate 1, 
Fig. 8). A terrace (BGl on Plate 1) is graded to this 
moraine. No recessional moraines are preserved in Titus 
Creek because the upper portion of the valley is very steep 
and colluviated so that any moraines that may have been 
deposited were either destroyed by mass wasting or are 
covered by extensive colluvial deposits. In the cirque 
region, till of undifferentiated age (TU on Plate 1) covers 
much of the cirque basin. The till in 
probably a combination of Late Boulder 
deposits. 
this area is 
( 
Creek and Neoglacial 
III. Westernhome/Gladiator Cree~s: This drainage 
system includes two small tributaries which are confluent 
about 1 km before reaching the Big Wood River. (Plate 1). 
' 
Both Gladiator and Westernhome· c.reeks are about 5. 5 km 
'--....___.---,/ 
long, and head at south-facing cirques. Because of their 
small size, and unfavorable cirque orientation, both 
48 
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Gladiator and Westernhome contained only small glaciers 
which did not become confluent (Figs. 10 and 11). The 
Prairie Creek Advance glaciers extended about 2 km from the 
cirque headwall in both Westernhome and Gladiator Creeks 
(PMl on Plate 1, Fig. 10). The preservation of the moraine 
in Westernhome is better than Gladiator where only one 
small till remnant remains (PMl on Plate 1). The similar 
~ 
size and orientations of the two tributaries suggests to 
the author that both glaciers extended about the same 
distance downvalley (Fig. 10). The Boulder Creek moraine 
deposits are located just inside of the Prairie Creek 
moraines (BMl and BM2 on Plate 1, Fig. 11). In Westernhome 
Ck., one recessional moraine (BM2 on Plate 1) is nested 
just inside of the Boulder Creek I. No recessional 
positions are identified in Gladiator Creek. A small patch 
of outwash is graded to the Boulder Creek moraine, but does 
not extend into the Big Wood River. In addition to the 
Prairie Creek and Boulder Creek deposits, there is 
undifferentiated till, probably of Late Boulder Creek to 
Neoglacial age, which e~ists as a thin cover of ground 
moraine in the cirque. It is extensively colluviated. 
Downvalley of, and topographically above, the glacial 
deposits in Gladiator and Westernhome~creeks are large 
areas of Phantom Hill Gravel (PH on Plate 1). It extends 
from about 1 km above the confluence of Gladiator and 
Westernhome to the junction with the Big Wood River, and 
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tops the low divide between Gladiator Senate Creek. 
IV. Senate Creek: The next tributary to the south on 
the east side of the Big Wood River is Senate Creek (Plate 
1). Senate Creek is a small tributary (4 km) with two west 
facing branches with cirque headwalls reaching elevations 
of 10,400-11,000 feet. Phantom Hill Gravel makes up most 
" 
of the deposits below the confluence of the two branches of 
Senate Creek (PH on Plate 1). 
The Prairie Creek limit of glaciation is defined by the 
moraine located about 1.3 km from the junction with the Big 
Wood River (PMl on Plate 1, Fig. 12). The two branches are 
thought to have been confluent at this time so that both 
cirques contributed ice to PMl. A small patch of Prairie 
Creek outwash (PG on Plate 1) is located at the mouth of 
Senate Creek which is derived from the Prairie Creek 
Glacier in Senate Creek . .. 
The Boulder Creek limit of glaciation is located just 
inside of the Prairie Creek moraine (BMl on Plate 1, Fig 
12). Again it is probable that the two branches of Senate 
Creek were confluent during the Boulder Creek Advance. No 
recessional positions of the Boulder Creek Advance have 
been identified in Senate Creek, but the upper portion of 
the valley is steep and highly colluviated, so that 
recessional moraines probably would have been buried. 
Till of undifferentiated age is found in the cirque area 
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(TU on Plate 1), but again it is thought to be Late Boulder 
Creek, or Neoglacial. 
v. North Cherry, South Cherry, and Cherry Creeks: 
North Cherry Creek is an unglaciated tributary stream. 
There is no cirque, and the headwaters only reach an 
elevation of 9000 feet. Most of the lower part of the 
valley is covered by Phq~t9m Hill Gravel which extends -- ' _.,.I 
along the ~alley walls and tops the divides (PH on Plate 
1) • 
Cherry Creek is located just south of North Cherry Creek 
and is a glaciated valley 6 km long, with maximum 
elevations in two cirques reaching between 10,200-11,000 
feet. Phantom Hill Gravel exists in similar locations as 
in Senate and Gladiator Creeks. It forms the divides 
between tributaries, and extends as far as the Big Wood 
River (Plate 1). 
r 
The Prairie Creek terminal position is marked by a well 
developed end moraine in Cherry Creek and is located 1.5 km 
from the confluence of the Big Wood river (PMl on Plate 1, 
Fig. 12), and the Boulder Creek advance end moraine is 
located just inside (0.5 km) the Prairie Creek limit (BMl 
on Plate 1, Fig. 12). No terrace remnants of either 
advance were found within Cherry Creek. In the cirque 
area, undifferentiated till was identified as well as a r -
rock,glacier (RG on Plate 1). 
54 
I 
South Cherry Creek, like North Cherry Creek, is an 
unglaciated tributary but contains large patches of Phantom 
Hill Gravel both within the valley and along the lower 
divide (Plate 1). 
VI. Coyote Creek: This tributary is located on the 
western side of the Big Wood River just south of Titus 
Creek (Plate 1). Two very small northeast facing cirques 
have maximum elevations of 10,100 feet at the cirque 
J 
headwall. Coyote Creek was one of the few valleys with no 
access either by road or pack trail. Therefore, it was 
mapped entirely by air-photo examination. Several deposits 
thought to be moraines are visible on the aj.r photos, and 
have been mapped as undifferentiated because age 
determination is impossible (TU on Plate 1). The valley is 
very steep and colluviated, and contains thick forest so 
that moraines are easily hidden on the air photos. 
Therefore, no ice limits for either the Prairie Creek or 
the Boulder Creek Advances are reconstructed for this 
valley. 
VII. Owl Creek: 
. 
Owl Creek is located south of Coyote 
Creek on the west side of the Big Wood River. It is about 
.~ 
6 km lo.ng, and con.tains four small cirques with headwall 
elevations of about 10,200 feet. The Prairie Creek Advance 
-deposits denote two moraine positions (PMl, and PM2 on 
55 
Plate 1) located at the mouth of Owl Creek. These moraines 
demonstrate that the Prairie Creek glacier just reached the 
junction with the Big Wood River (Fig. 13). There is no 
evidence that the Owl Creek glacier blocked the drainage of 
the upper Big Wood River. Either the evidence (lake 
deposits, shorelines, or ice rafted boulders) has been 
destroyed by successive glaciation and weathering, or the 
Big Wood Ri ve.r was never entirely dammed by the Owl Creek 
glacier. Also, a sharp bend in the Big Wood River (Plate 
1) at the mouth of Owl Creek suggests that the drainage was 
diverted.around the glacier rather than blocked. 
The Boulder Creek limit of glaciation occurs 0.7 km 
upstream from the Big Wood River. It is well delineated by 
a terminal moraine (BMl on Plate 1) and head of outwash 
(BGl on Plate 1) graded to the moraine. The Boulder Creek 
outwash spills into the Big Wood River, and has dissected 
and destroyed parts of the older Prairie Creek moraine. 
One Boulder Creek recessional moraine (BM2 on Plate 1, Fig. 
14) is located at the confluence of the north and south 
forks of Owl Creek, about 5.5 km from the junction of the 
Big Wood River. This moraine probably marks a late stage 
recessional position because in most of the valleys with 
good preservation the first recessional mo-raine (BM2) .· is 
' 
<I usu.ally located just inside, or within o. 5' kin o·f the limit 
of glaciation. Most of the Owl Creek valley is steep and 
highly colluviated so that any glacial deposfts which may 
• 
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VIII. Spring Ck., King Ck., and two unnamed valleys to 
the southeast: These valleys are located south of South 
Cherry Creek on the northeast sLde of the Big Wood River 
along the Boulder Mountain front (Plate 1). All four of 
these drainages are very short and head in small cirques 
with headwall elevations between 10,600 and 11,100 feet. 
Although all four valleys probably contained glaciers 
during the Prairie Creek and Boulder Creek advances, the 
ice did not extend much further than the cirque areas in 
Spring Ck. and the two unnamed cree~s. In King Ck., well 
preserved moraines of the Prairie Creek I, and the Boulder 
Creek I advances are preserved (PMl and BMl on Plate 1, 
Fig. 15). The small size or the lack of moraines in Spring 
Ck., and the two unnamed valleys, made age determination 
difficult. Therefore, the moraines and till remnants are 
not differentiated. They are mapped as TU on Plate 1. 
Phantom Hill Gravel (PH on Plate 1) dominates in the 
lower reaches of these canyons. The gravel deposition 
begins at the break in slope in front of the Boulder . ,, 
Mountains, and extends almost to the Big Wood River. It is 
highly colluviated in this area, and so much of the gravel· 
has mass wasted into the current river valleys so that 
bedrock is exposed in many places. 
Large alluvial fans (AF on Plate 1) form an apron at the 
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/ 
base of the Phantom 'Hj.11 Gravel deposits and terminate at 
the Big Wood River. It is believed that these alluval fans ,,. 
are the recent equivalent of the Phantom Hill Gravels, 
which were deposited before the Big Wood River cut to its 
present position. 
~ IX. Prairie Creek: Prairie Creek is the largest 
tributary discussed so far. It is about 9.5 km long at its 
longest point, and has three branches which coalesce 3 km 
west of the Big Wood River junction. The three branches 
are called West Fork, Mill Creek, and Upper Prairie Creek 
{Plate 1). West Fork has two cirques with headwall 
elevations of 9900 feet. Upper Prairie Creek contains four 
small southeast-facing cirqes and two larger north-facing 
cirques. Mill Creek has one large cirque with a headwall 
elevation of 10,000 feet. The three branches of Prairie 
Creek coalesced into one glacier, the Prairie Creek 
glacier, during both the Prairie Creek and Boulder Creek 
advances (Figs. 16-20). Deposits of the.Prairie Creek 
Advance are well preserved in the form of three moraines at 
the mouth of Prairie Creek (PMl-3 on Plate 1, Figs 16,17, 
' 
and 18). A small patch.of till, on the east side of the 
Big Wood River, deposited by the Prairie Creek glacier 
., 
''\ .ca ; ., . '~lli-· . 
', -r~ :.IC:/-i n dictates that this glacie:r·'crossed 'the Big Wood R'iver' 
although no evidence (e.g., shorelines, deltas or 
. ~ . ' 
- ' 
lacustrine sediments) exists to support this hypothesis. 
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On the south side of Prairie Creek at the mouth, PMl, 2, 
and 3 ice marginal positions are identified. The maximum 
. 
extent of Prairie Creek ice (Fig. 16) and two recessional 
positions (Figs. 17, and 18) have been identified. The 
third moraine (PM3)is labeled with a question mark because 
it is not certain whether it is an actual ice limit, or the 
product of dissection and weathering so that it appears to 
be an.ice limit. The moraines are not as well preserved on 
(.' 
the north side of Prairie C~eek because meltwater drained 
.. 
along this side of the glacier. Therefore, the moraines 
are partially destroyed and covered by the outwash which 
emanated from the glacier. Because the preservation of 
deposits of the Prairie Creek glaciation is so good at this 
locality (the mouth of Prairie Ck.), it was chosen as the 
type locality of the Prairie Creek Advance. 
One Prairie Creek terrace originated at the moraines in 
Prairie Creek and is probably graded to the second or third 
Prairie Creek moraine position. It is not possible to 
determine which moraine the terrace is graded to because 
the outwash flanks moraine remnants of PMl, 2, and 3. 
The end moraine of the Boulder Creek I advance is 
located 1.8 km upstream from the Big Wood River in Prairie 
Cr~ek (BMl.pnPlate 1, Fig.-19). .This position is marked 
~':' 
by a moraine and a head of outwash (BGl on Plate 1). The 
Boulder Cr.eek moraine terminates against an ice streamlined 
bedrock knob located in the middle of the valley (Plate 1, 
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Fig. 1~). The bedrock (Challis Volcanics) knob has about 
120 ft. of relief, and shows weathered ice erosional 
features (grooves). During the Boulder creek Advance, the 
ice was not thick enough to override and erode the top of 
the knob. Its streamlined shape is therefore a relict of 
the older, more extensive Prairie Creek Advance. 
Up-valley from the Boulder Creek I limit of glaciation, 
all of the glacial deposits are either Boulder Creek in age 
or undifferentiated. Three recessional positions were 
found in Upper Prairie Creek (BM2, 3, and 4 on Plate 1, 
Fig. 20). PM 2 is located about 2 km upstream from PMl. 
PM3 and 4 are nested just inside of PM2. No recessional 
moraines of the Boulder Creek Advance were identified in 
either West Fork, or Mill Creek, although many patches of 
till occur (Plate 1, Fig~ 20). 
\ 
i ' 
X. Anderson Creek: Anderson Creek is located south of 
Prairie Creek. This valley is about 4.5 km long and 
draines one cirque with a headwall elevation of 10,000 
feet. The Prairie Creek Advance limit is not well defined 
by a moraine, and only a few patches of till outside of the 
Boulder Creek limit remain (PTU on Plate 1). A large 
remnant of Prairie Creek outwash begins· about-1 km from the 
Big Wood River and spills out into it~ ,·This indicates that 
the limit of the glacier was somewhere between the end of 
the till patches and the beginning of the terrace (Fig- 16). 
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The Boulder Creek limit of glaciation is found 0.3 km 
inside of the patches of Prairie Creek till (BMl on Plate 
I. 
1, Fig. 19). Although Anderson is highly·colluviated, two 
recessional positions are identified in addition to the 
limit of Boulder Creek Advance (PM2, and 3 on Plate 1, Fig. 
20) • 
,,, 
/ 
XI. Silver Cr~ek: Silver Creek is located on the east 
side of the Big Wood River between Boulder and King Creeks. 
It is not a large canyon, but it has very well developed 
moraines of both the Prairie Creek and Boulder Creek 
glacial advances. It is about 5.8 km long, and drains one 
large cirque from a headwall elevation of -11,000 feet. 
Phantom Hill Gravels dominate the lower reaches of the 
canyon and are founu on the divides of Silver Creek (PH on 
... Plate 1). ·The Prairie Creek limit is situated 2 km from 
the Big Wood River (PMl on Plate 1, Fig. 21). The outwash 
from this glacier did not flow down Silver Creek, but 
( ' . ' \ ., farmed a lateral drainage down the east side of the glacier 
into a small, unglaciated, unnamed creek (Fig. 21). Three 
patches of Prairie Creek gravel are found in the gully just 
east of Silver Creek (PG on Plate 1). No terraces of 
Prairie Creek age exist in Silver Creek, so either all of 
the drainage moved down the lateral canyon, or these 
;, 
terraces were later destroyed by the Boulder Creek outwash. 
The Boulder Creek Advance limit is well defined by a 
;~\ 
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moraine situated just inside of the Prairie Creek moraine 
(BMl on Plate 1, Fig. 22). A large spread of outwash 
emanates from the moraine and spills out into the Big Wood 
River (BGl on Plate 1). No recessional moraine positions 
of Boulder Creek age were found in Silver Creek, and the 
glacial deposits up-valley from the Boulder Creek I moraine 
t _i!, 
consist of patchy deposits of till. It is mapped as 
undifferentiated (TU on Plate 1) because it is probably 
either Late Boulder Creek or Neoglacial in age. 
A large landslide (LS on Plate 1) in the Phantom Hill 
Gravel is located on the north divide of Silver Creek and 
is the most recent deposit other than talus and alluvium. 
It originated on the divide, and spilled into both Silver 
Creek and the unnamed tributary to the west {Plate 1). 
XII. Baker Creek: Baker Creek is about 14.5 km in 
length from the cirque headwall in Upper Baker Creek to its 
junction with the Big Wood River. Ten glaciated valleys 
~ 
. ., join the main trunk of Baker Creek, which drain 15 cirques 
with headwall elevations ranging from 9700 to 10,100 feet 
(Plate 1). Although Baker Creek is an extensively glaciated 
tributary, there is no evidence that one glacier coalesced 
-and moved down the main trunk of the valley. Therefore, 
the glaciated side-streams can be discussed separately. 
a 
The side-streams on Plate 1 are divided for discussion as 
follows: A) Newman Ck.; B) Norton and North Fork Cks.; 
/. 
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' C) Apollo, Brodie, and Upper Baker Cks.; and D) Cunard, 
Boyer, Badger, and Alden Cks. J 
A) Newman Creek: The northern branch of Newman Creek 
(A1 , A2 ) contains two compound cirques with headwall 
elevations of about 10,000 feet. The southern branch (A3 ) 
is an unnamed tributary with one compound cirque with a \ 
headwall elevation of 10,000 feet. At the confluence of 
Newman and Baker Creeks only one, very small, patch of 
Prairie Creek till (PTU on Plate 1) from the glacier in 
Newman Creek is preserved because Boulder Creek outwash has 
removed or covered the Prairie Creek moraine. This means 
that the Prairie Creek ice limit cannot be accurately 
reconstructed. A possible Prairie Creek ice margin, based 
on this moraine patch, is shown in figure 23. Most of the 
glacial deposits in the Newman Creek drainage are of 
Boulder Creek age. During the maximum Boulder Creek (I) 
Advance, the gla iers from the northern branch (A1 and A2) 
of Newman Creek coalesced and extended to within one 
kilometer of the junction with Baker Creek. A large, well 
preserved moraine defines this ice margin (BMl on Plate 1, 
Fig., 24). One well preserved recessional moraine (PM2 on 
Plate 1) is situated just inside of BMl in Newman Creek. 
In the unnamed tributary that drains into Newman Creek 
{A3), the Boulder Creek limit· (BMl on Plate 1) is not far 
from the catchment area, and was not confluent with the 
glacier from Newman Creek (Fig 24). Two recessional 
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moraines are identified upstream from BMl. BM2 is just 
inside of BMl, and BM3 is in the cirque basin (BM2 and BMJ 
on Plate 1, Fig. 25). 
Three terrace levels, corresponding to the glacial limit 
and the two recessionals, are found in Newman Creek and 
extend into Baker Creek, and then into the Big Wood River 
(Plate 1). 
B) Norton Creek: This tributary consists of two 
branches. The northern one is Norton Creek (B1). The 
southern one is unnamed (B2) and meets Norton Creek about 2 
km from the junction with Baker Creek. Both Norton Creek 
(B1 ) and its side-stream (B2 ) have a large compound cirque 
with headwall elevations of 10,000 feet. There are no 
Prairie Creek deposits preserved in the Norton Creek 
drainage, so that all of the deposits are a result of the 
Boulder Creek Advance, or Neoglacial activity. The limit 
of Boulder Creek glaciation is not well defined by a 
moraine, but the position is inferred by a patch of till 
with a terrace graded to it (BMl and BGl on Plate 1, Fig. 
24) which is located at the mouth of Norton Creek. The 
fact that the size of the catchment in both branches of 
Norton Creek is similar indicates that the Boulder Creek I 
advance glacier was probably confluent. No recessional 
moraines are found in either Norton Creek, or the other 
.,.,_, 
side-stream (B2). Only patches of undifferentiated till 
(TU on Plate 1) can be, fauna>--~ 
~ 
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C) Apollo, Brodie, and Upper Baker Creeks: This group 
• g • of canyons is located south of the Norton Creek drainage 
(Plate 1). Apollo Creek has one cirque with a headwall 
elevation of 9800 feet. No Prairie Creek-deposits are 
identified, and the Boulder Creek Advance limit is located 
at the junction between Baker and Apollo Creeks (BMl on 
Plate 1, Fig. 24). One recessional position (BM2 on Plate 
1, Fig. 25) ~s preserved in Apollo Creek and is located 
about 1.5 km upstream from BMl. Patchy deposits of 
undifferentiated till (TU on Plate 1) are found in the 
upper cirque area of Apollo Creek. Again, this 
undifferentiated till is thought to be Late Boulder Creek 
to Neoglacial in age. 
Brodie Gulch has a much smaller catchment area than 
either Apollo or Upper Baker Creeks. 
j 
No Prairie Creek 
\; 
deposits were found, and the Boulder Creek glacier did not 
advance to the mouth of Brodie Ck. (Plate 1, Fig. 24). The 
one moraine identified in Brodie Ck., the Boulder Creek 1 
(BMl on Plate 1), is situated about 2 km from the junction 
of Brodie and Baker Creeks. 
Upper Baker Creek has two compound cirques and is closer 
in size and catchment area to Apollo Creek than to Brodie 
Gulch. Again no deposits of Prairie Creek age are found in 
' ' 
this system. The Boulder Creek I limit is not .marked.by a 
• 
moraine, but till extends to the mouth of Brodie Creek (BMl 
on Plate 1, Fig 24). One recessional moraine (BM2 on ~late 
78 
., 
" 
1, Fig. 25) in Upper Baker Ck.,. is located well up-stream 
from the BMl glacial limit, and is almost in the cirque 
area. Undifferentiated patchy till (TU on Plate 1) covers 
the cirque basin and is Late Boulder Creek, or Neoglacial 
• 1n age. 
outwash terraces are not well preserved in Baker Creek 
up-stream from Newman Creek. A tiny terrace remnant • is 
found where the Upper Baker Creek glacier terminated during 
the Boulder Creek I advance (BGl on Plate 1). Another very 
small remnant of outwash (BGl on Plate 1) exists at the 
mouth of Norton Creek. 
D) Cunard, Boyer, Badger, and Alden Creeks: These 
tributaries are very short (about 2 km), small side-streams 
with cirques which contained small glaciers (Plate 1). The 
elevations of the cirque headwalls range from 9200 to 9600 
feet, which is near the lower limit for Boulder Creek 
glaciation. Only Alden Creek is accessible by a pack 
I ;. I I trail, extensive patches of till are found there (TU on 
Plate 1). Because of the relatively low elevation, it is 
uncertain whether the till in Alden Creek is the result of 
the Prairie Creek or the Boulder Creek Advances. The 
~ 
cirque has a subdued morphoJ°gy so that it is possible that 
the glacial deposits are from the Prairie Creek advance, 
and that Alden Creek was unglaciated during the Boulder 
Creek advance. The other three creeks (Cunard, Boyer, and 
Badger) are not accessible by road or foot path, so they 
79 
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were mapped by air-photo examination. Small patchy till 
deposits have been identified in these three creeks (TU on 
Plate 1), but ice reconstruction and age delineation is not 
possible. 
r 
XIII. Boulder Creek: The Boulder Creek glacial system 
is made up of two tributary streams, Boulder Creek and Left 
Fork Boulder Creek, which join about 3.3 km from the 
junction of Boulder Creek and the Big Wood River. Boulder 
Creek proper is about 8.5 km long and heads in a large 
compound cirque. The elevation of the catchment area at 
ranges from 10,300 to 11,000 feet. The 
' 
Left Fork is a much s aller system wit--h one small cirque 
and a headwall elevation of 11,100 feet. Large patches of 
Phantom Hill Gravel are the.oldest surficial deposits found 
in the Boulder Creek system. The gravel begins at the 
break in slope between the Boulder Mountain front and the 
river valley, and occurs on the divides between the Boulder 
Creek drainage system and Easley and Dry Creeks (PH on 
Plate 1). The Phantom Hill Gravels were eroded by 
subsequent glacial activity, and the Boulder Creek moraines 
probably owe their large size to the availability of 
Phantom Hill Gravel. 
On the basis of~the position of the Prairie Creek 
moraines, it is clear that the Boulder Creek and the Left· 
•, Fork ice streams were confluent during the Prairie Creek I 
80 
I 
.. 
' and II Advances (PMl and PM2 on Pl,ate 1, Fig. 26). At the 
PMl position, the Prairie Creek glacier extended to within 
1.7 km of the junction with the Big Wood River. The PM2 
• 
position sits just inside of the PMl moraine (PM2 on Plate 
1, Fig. 26). 
Boulder Creek was chosen as the type section of the 
younger (Boulder Creek) glaciation because of the 
development and degree of preservation of the younger 
moraines in this canyon (Plate 1, Fig. 27). In addition, 
at least four Boulder Creek recessional positions have been 
identified in Boulder Creek proper. The terminal moraine 
of the Boulder Creek adva~ (B~l on Plate 1) cross-cuts 
and has partially destroyed e Prairie Creek morianes. It 
is located about 2 km from the junction between Boulder 
, Creek and the Big Wood River. PMl from the Left Fork of 
Boulder Creek terminated against PMl from Boulder Creek 
proper (Fig. 27). Because of this, the meltwater from Left 
Fork was blocked from entering Boulder Creek and drained 
laterally around the west side of the Boulder Creek proper 
moraine (Plate 1). 
The terrace which is associate~ with the Boulder Creek I 
end moraine was deposited in the lower portion of the 
valley where it is relatively flat and broad. Therefore!-"~/ 
.,_~· 
the meltwater was not restricted to one channel, and spread 
out its sediment load in an outwash fan rather than a 
valley filling terrace. Because of this, the Boulder Creek 
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outwash fan has an alluvial fan geometry and is higher 
where it meets the .,Sig Wood River than the highest.Boulder 
Creek terrace of the Big Wood River (BGl on Plate 1). As 
the outwash approaches the Big Wood River, it rapidly loses 
slope and grades to the Boulder Creek I terrace of the Big 
Wood River. Because of this outwash fan, a plot of the 
Boulder Creek I terrace (Plate 3) shows----a_slight "bump" 
where Boulder Creek enters the Big Wood River. For a 
... 
detailed discussion of the outwash terraces in the main 
trunk of the Big Wood River, see page 113. · 
In Boulder Creek, the BM2 moraine sits just inside of 
the terminal (BMl) position (BM2~on Plate 1, Fig. 27), and 
has a small terrace remnant graded to it (BG2 on Plate 1). 
Three additional recessional moraine positions (BM3, BM4, 
and BM5 on Plate 1) have also been identified in Boulder 
Creek proper. Recessional moraines BM3 and BM4 are nested 
just inside of BM2 (Fig. 28), while the fifth moraine, BM5 
• 
sits farther up-valley (Fig. 28). Two recessional moraines 
(BM2 and BM3 on Plate 1) are located in Left Fork, making a 
total of three ice marginal positions (Plate 1, Figs. 27 
and 28). 
) • 
XIV. Goat Creek: Goat Creek is located between Boulder 
Creek and North Fork on the north side of the Big Wood 
River. It is a minor glaciated tributary which drains one 
small cirque with a headwall elevation of 10,4QO feet. The 
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elevation of the catchment in Goat Creek was sufficient to 
have been glaciated during both the Prairie Creek and 
• 
Boulder Creek advances. However, the preservation of 
glacial deposits is too poor to allow reconstruction of the 
Prairie Creek and Boulder Creek 
mapped in Goat Creek, but is of 
1) • 
glaciers. -?ill has been 
uncertain-1ge (TU on Plate 
XV. North Fork: North Fork is a large drainage system 
consisting of four tributaries (North Fork proper, West 
Fork, East Fork, and Murdock Creek), each with several 
glaciated side-streams (Plate 1). At the longest point, 
from the cirque headwall at the head of North Fork proper 
to the Big Wood River, the Northc,.Fork system is about 16 km 
long, and drains a total of 16 cirques with headwall 
elevations of 11,000 feet. During the maximum extent of 
each glacial advance (Prairie Creek and Boulder Creek), 
three of the branches (West Fork, Upper North Fork, and 
East Fork) coalesced and moved down the main trunk of North 
Fork (Plate 1, Fig. 29). The three coalescing streams will 
be discussed collectively in terms of the maximum advances 
of the Prairie Creek and Boulder Creek Advances. 
Patches of Prairie creek till are located at,the 
junction of Murdock·\ Creek and North Fork, about 2 km from 
. \ 
' 
. the junction of the Big W~od River. Although the patches 
of till cannot be considered to be an ice margin, the limit 
86 
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r 
of Prairie Creek Glaciation is probably somewhere between 
the till and the junction of the Big Wood River (Fig. 29), 
based on a Prairie Creek terrace located at the mouth of 
North Fork which is thought to be derived from North Fork 
(PG on Plate 1) • No ice from Murdock Creek contributed·· to 
this glacier, because the limit of Prairie Creek Advance is 
considerably up-valley. 
' '· 
The limit of Boulder Creek glaciation is located about 3 
km upvalley from the junction of North Fork, and the Big 
Wood River (BMl on Plate 1, Fig. 29). The limit is clearly 
defined by a well preserved moraine.with a terrace graded e 
to it (BGl on Plate 1). The looping nose of the moraine 
has been partially destroyed by outwash, only small 
remnants are preserved. Just inside of the glacial li~it 
is the first recessional position (BM2 on Plate 1, Fig. 
30). This position is still below the confluence of the 
West Fork, Upper North Fork, and is near the mouth of East 
Fork, so that all three lobes probably had not yet 
retreated into separate valleys. ' Further retreat separated 
the East Fork lobe from the main glacier which retreated up 
the Nort~ Fork valley. The next recessional moraine is 
located in North Fork about 1.6 km upstream from the East 
Fork Junction (BMJ on Plate 1, ·Fig. 30). Above this point, 
, 
no morain~s are identified, and patches of undifferentiated 
Boulder Creek till constitute the remai~ng glacial 
deposits. In East Fork, no recessional moraines above BM2 
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,· 
have been identified. However, a BM3 position has been 
estimated for East Fork based on the BM3 position in North 
Fork. 
Murdock Creek is the fourth glaciated sidestream, and -is 
discussed separately because, it did not contribute ice to 
the main trunk of the North Fork glacier. Murdock drains 3 
small cirques with headwall elevations ranging from 9600 to 
10,400 feet. The glaciers in Murdock Creek were not r 
extensive, and the lower 4 km of this canyon were 
~~~- unglaciated. It does contain several poorly preserved, 
small remnants of outwash terraces. Because of the 
steepness and colluviation in Murdock Creek, the upper 
limit of glaciation during the Boulder Creek Advance is 
only preserved as lateral moraines high on the valley wall 
(BMl on Plate 1). The end of the moraine is not evident, 
so the reconstruction of the Boulder Creek I ice margin is 
only conjectural (Fig. 29). Two recessional moraine 
I positions (BM2 and BM3 on Plate 1) are better constrained 
than the Boulder Creek I (Fig. 30). BM2 is located just 
down-valley from the cirque basin, and is a fairly well 
preserved moraine. BM3 sits just inside of BM2 in the 
southern branch of Murdock Creek. A rock glacier is found 
rj 
in the cirque of the northern branch of Murdock Creek.· 
' ~'~ Two terrace levels iJ,of Boulder Creek age are identified 
in N6rth Fork and are graded to the Boulder Creek I and II: 
• 
' 
moraines in North Fork (Plate 1). The influx of :meltwater 
90 
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4 
from North Fork into the Big Wood River provides the next 
impetus (after Boulder Creek)' for maintaining the level of 
" the Big Wood River at this time. Because of the input of 
' 
meltwater into the Big Wood River, the Boulder Creek 
terrace from North Fork causes a ''bump" in the Boulder 
Creek I terrace profile (Plate 3, also seep. 113). 
XVI. Warm Springs: Warm Springs valley is one of the 
1 longest tributaries of the Big Wood River. At the longest 
point, at the.head of Castle Ck., it is about 30 kilometers 
long, and enters the Big Wood River in the town of Ketchum 
(Plate 1). The main trunk of Warm Springs was evidently 
• 
never glaciated, only sidestreams contained glaciers during 
the Prairie Creek and Boulder Creek Advances. These 
glaciated sidestreams include Castle, Alpine, Placer, Left 
Fk, and Thompson Creeks (Plate 1). Small glaciers existed 
in the headwaters of this system during the Boulder Creek 
---and Prairie Creek advances, but were restricted to the 
cirques (Figs. 31 and 32). This is because most of the 
Warm Springs drainage is much lower in elevation than any 
of the other drainages, and reaches a maximum elevation at 
the cirque headwall of 10, 10·0 ft at Baker Peak. The rest 
of the catchment area is below 10,000 fe.et in elevation . 
( • 
During the Prairie Creek Advance, the glaciers were small 
and.remained in the cirque areas (PMl on Plate 1, Fig. 31). 
The Boulder Creek glaciers were even smaller and existed 
,, 
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mainly as ice-fields hanging on the southern wall of the 
cirques (BMl on Plate 1, Fig. 32). This is evidenced by 
good cirque morphology on the many southern headwalls, 
while the northern walls of the cirques have a more subdued 
morphology indicating that they were probably inactive 
during the last glaciation (Plate 1). The lack of Boulder 
Creek glaciation in Warm Springs is a result of the low 
elevations. Not enough snow collected below elevations of 
about 9200 ft. during the Boulder Creek Advance to produce 
, ' glaciers. This also explains the good preservation of 
Prairie Creek deposits which were not destroyed by 
extensive Boulder Creek glaciation. 
A number of interesting geomorphic phenomena occur in 
Warm Springs which at first hampered the interpretation of 
the glacial history. First, numerous lFndslides exist in 
'<---.. 
the upper reaches of Warms Springs valley (LS on Plate 1). 
Although clearly landslides, they are moraine-like in 
~ appearance. Second, a large granitic intrusion in the main 
trunk of Warm Springs which weathers into rounded boulders 
and grussified sand, gives rise to an excess of material 
• 
that could be mistaken for till, but is actually 
colluviated bedrock. Lastly, and most perplexing is the 
presence of elevated terraces in the main part of Warm 
Springs valley (STl, ST2, and ST3 on Plate 1). Three 
' 
terrace levels have been identified, but the glaciers in 
the cirques were much too small, and the side streams too 
~--...,.-.. --
94 
) 
long to have provided so mqch outwash debris to the main 
,, 
valley. Also, the terraces are not valley-filling as 
glacial terraces usually are, but are bedrock-cored, and 
are often just thin caps of gravel on an elevated bedrock 
surface. The position of these terraces is not correct for 
them to be Phantom Hill gravels, because the lower terrace 
levels (2 and 3) are within the current valley, and only a 
few meters above current stream level. Also, below a 
certain point in the valley (Warfield Hot Spring), the 
terraces disappear completely. This evidence points to a 
structural control of the terraces. There is probably an 
unmapped fault along the Warfield Hot Spring so that the 
upper part of Warm Springs valley is being uplifted 
relative to the lower portion of the valley. Other 
evidence supports this idea. Morphologically, below the 
Warfi-eld Hot Spring, Warm Springs valley is a broad, 
·, 
meandering mature river valley, with a wide flood plain. 
Above the hot spring, Warm Springs valley becomes a narrow 
steep, incised gorge. This indicates that the location of 
the hot spring is also a nick point in the river valley. 
I' Also, there is a proliferation of mines between Rooks Creek 
"• 
and Thompson Creek in Warm Springs valley (Plate 1). Both. 
mineralization and hot spri~gs are common occurrences along 
~, 
faults. Finally, a normal fault is located at the head of 
Titus and Coyote Creeks on a geologic map of the Hailey 
Quadrangle (Rember and Bennet, 1979). This fault extends 
95 
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along a line drawn between the Warfield Hot Spring, and the 
mining district near Thompson Creek (Plate 1). The 
,, 
upthrown side of the mapped fault is the left, or west 
side, meaning that the upper part of Warm Springs valley 
would be uplifted. Therefore, the evidence for recent 
faulting and uplift in Warm Springs is highly suggestive of 
. ' 
a non-glacial origin of the terraces located in Upper Warm 
Springs. 
The large terrace located at the mouth of Warm Springs 
is at.the same level as the Prairie Creek outwash in the 
Big Wood River. (PGN on Plate 1). However, it is not a 
glacial or an uplift terrace, but is the result of 
aggradation of Warm Springs Creek due to outwash in the Big~ 
Wood River (Schmidt, 1962) during the Prairie Creek 
Advance. During the Boulder Creek Advance, Warm Springs 
Creek probably graded to the level of BGl in the Big Wood 
River, but this terrace is not preserved. 
XVII. Trail Creek: Trail Creek is about 27 kilometers 
long and contains two glaciated headwater streams (Upper 
Trail Ck., and West Fk.) which coalesced and moved down the 
' . 
main trunk of the valley. The glacial history of Trail 
Creek is not as simple as it is in other parts of the study 
area because of a complicated relationship at the divide 
between Trail Creek and Summit ·creek. Also, the lack of 
preserved deposits in the lower part of Trail Creek has 
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further complicated interpretations. To present the 
., 
glacial history of Trail Creek, the valley will be 
subdivided into three sections. First, the side-streams· 
which did not contribute ice to the main trunk of the 
valley will be presented (Wilson and Corral Creeks). Then, 
the streams which did contribute ice from the upper reaches 
of Trail Creek will be discussed together (Upper Trail and 
West Fork Creeks). 
~ 
A) Wilson Creek: One cirque is located at the head of 
Wilson Creek with a headwall elevation of 11,000 ft at 
Devils Bedstead (Plate 1). It is about 9.5 km from the 
cirque headwall to the 1confluence with Trail Creek. No 
Prairie Creek deposits are preserved in central Wilson 
Creek, and only the headwater area has been glaciated. The 
lower portion of the valley (the lower 5 km) is steep, v-
shaped, and highly colluviated, indicating that it was 
unglaciated. The Prairie Creek limit is either not 
present, has been buried by colluviation, or destroyed by 
outwash in the narrow valley bottom. 
A large Prairie Creek moraine remnant is situated at the 
mouth of Wilson Creek. However it. w_as deposited by the 
Trail Creek glacier_ (PMl on Plate 1, Fig. 33), and not by 
ice mo~ing down Wilson Creek. This is important because· 
there is evidence that this glacier blocked the drainage 
from Wilson Creek. Scattered i:~;mnants of ice-rafted· 
; ~ f 
pebbles and cobbles of intrusive rocks which do not·outcrop 
97 
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in the lower part of Wilson Creek are found high on the 
valley walls. This suggests that a lake was present in 
. 
Wilson Creek during the time that the glacier from Trail 
Creek blocked th,e mouth. The moraine is interpreted as 
Prairie Creek age because of the terrace level in Trail 
Creek and the Big Wood River which grades to it (see 
section C under Trail Creek). Therefore, Wilson Creek 
probably contained a lake during the Prairie Creek I 
glacial advance. 
···, 
The Boulder Creek advance limit in Wilson Creek (BMl on 
Plate 1, Fig. 33) is situated about 5 km from the junction 
with Trail Creek. Two recessional positions (BM2 and BM3) 
are identified, and are not very far inside of the Boulder 
Creek limit (Fig. 34). No terraces are preserved in Wilson 
Creek for two reasons. First, the valley is,so steep and 
narrow that terraces would be desroyed by subsequent 
fluvial activity, and secondly because the small glacier 
probably did not contribute large quantities of rneltwater. 
B) Corral Creek: Corral Creek is 11 kilometers long, 
and drains two cirques with headwall elevations of 11,300 
feet. Although the size of the catchment area is not 
' 
significantly lar,~er, or the glaciers much more extensive 
than in Wilson Creek, the preservation of moraines in 
Corral Creek is much better. A few patches of a Prairie 
Creek moraine mark the glacial limit of the Prairie Creek 
Advance (PMl .on Plate 1, Fig. 33)... The highest terrace in 
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Corral Creek (PG ort Plate 1) is at the same level as the 
Prairie Creek terraces in Trail Creek and the Big Wood 
. 
River. This suggests that the highest terrace in Corral 
Creek (PG on Plate 1) is graded to the Prairie Creek 
• moraine. 
The Boulder Creek I glacial limit (BMl on Plate 1) in ~ 
Corral Creek is located 1 kilometer inside of the Prairie 
Creek limit.' The position is marked by one of the biggest 
and best preserved moraines in the study area (Plate 1, 
Fig. 33). The terrace associated with this moraine (BGl on 
Plate 1) is the second highest in Corral Creek, and is at 
the same level as the second highest terrace in Trail 
Creek. Therefore the second highest terrace in Trail 
Creek~ Corral Creek, and the Big Wood River corresponds to 
the maximum extent of the Boulder Creek Adva71e, 
further supported by the fact that this terrace is 
This is 
. \ 
graded 
to Boulder Creek I moraines in many valleys in the study 
area (Norton Ck., Prairie Ck., Silver Ck., Boulder Ck, 
North Fork, Trail Ck., and East Fork). 
The first recessional position (BM2 on Plate 1, Fig. 34) 
in Corral Creek is nested just inside of t~Bd\llder Creek 
I. A terrace (BG2 on Plate 1) is graded to this moraine, 
and is the next lower terr~~y·l-e-v:el in Corral Ck. , Trail 
Ck. , and ~he B-ig . Wo~\. ,il(~er.. " 
One more recessional position is located in the cirijlle 
. ' of Corral Creek (BM3 on Plate 1, Fig. 34). Although there 
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is also one more terrace level in Corral and Trail Creeks, 
it is not certain whether this terrace is associated with 
any particular moraine position. 
C) Upper Trail Creek: Interpretation of the glacial 
history of Trail Creek has been greatly impaired in the 
past by the apparent lack of glacial deposits in the middle 
portion of the valley from Wilson Creek to Cold Canyon. 
Also, Trail Creek has unusual longitudinal and cross-
sectional profiles. The upper part of Trail Creek is wide 
and flat, and has a wide flood plain. Then, between Cold 
Canyon and Rock Roll Canyon, Trail Creek is extremely 
narrow and steep, and exibits none of the classic features 
of alpine glaciation (Plate 3). Below this "nick point" 
Trail Creek opens out into a wide, broad u-shaped valley 
(Plate 1). It does not seem possible that enough ice could 
have moved through this narrow gorge to carve the deep u-
shaped valley below it. In addition, a study in the 
adjacent area (Repsher, 1981) including upper Trail Creek, 
and Summit Creek has shown by provenance analysis that ice 
from Upper Trail Creek moved through a col between Trail 
and Park Creeks, and joined the lobe of ice moving down 
Summit Creek (Repsher, 1981). Therefore, up to this point, 
evidence has supported the idea that no ice moved from 
upper to lower Trail Creek, and ice existing· in Lower Trail 
Creek, evidenced by moraine remnants at the mouth of Wilson 
G Creek, must have come from somewhere else. However, new 
102 
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lines of evidence suggest that ice moved fr~m Upper Trail 
Creek, through Park Creek, over the divide between Summit 
Creek, and down Lower Trail Creek. The ,first evidence is 
striated and grooved bedrock located on the knob at the 
divide between Trail and Summit Creek (Plate 1). These 
striations can be found up to an elevation o~ about 8200 
feet (Plate 1). This indicates that the ice was high 
enough at some time to pass through both the divide between 
Trail and Summit Creeks, and between Trail and Park Creeks. 
Also, there is a distinctive quartz monzonite intrusive 
which crops out near the Park Creek Campground (Plate 1). 
With the current drainage, ice would have to flow uphill to 
4 
the divide to spill into lower Trail Creek. However 
boulders of the monzonite, which does not crop out anywhere 
else in Trail Creek, are located in the moraine at the 
mouth of Wilson Creek. Therefore, the ice must have been· 
high enough at the divide for ice to spill down both Summit 
and Trail Creeks, with a regional ice slope that allowed 
the glacier to pick up monzonite boulders, and move down 
Trail Creek. It was only after the ice had considerably 
thinned that a separate ice lobe moved down Summit Creek. 
At this-time, however, it cannot be proven whether or not 
• 
ice moved through the Trail Creek Gorge, or why the gorge 
even exists. 
During the Prairie Creek Avance, the ice from Upper 
Trail Creek and Summit Creek filled the divide and flowed 
103 
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down Lower Trail Creek (PMl on Plate 1, Fig. 35). The 
moraine marking this limit is fairly well preserved·at the 
mouth of Wilson Creek, and presumably dammed a.,lake in 
Wilson Creek. No other Prairie Creek till is found in 
Trail Creek. The terrace associated with this moraine 
first appears about 2.5 km from the moraine. A plot of the 
Prairie Creek terrace shows that it grades to the PMl 
moraine at the mouth of Wilson Creek (Plate 2). 
The Boulder Creek Advance limit (BMl on Plate 1) in 
Trail Creek is not as well preserved as the Prairie Creek 
Advance. One small patch of till situated just above the 
Prairie Creek moraine is interpreted to be of Boulder Creek 
age. This small till remnant is not sufficient·to be 
called a moraine but it coincides with the first appearance 
of the highest Boulder Creek terrace (Plate 1), so that it 
is interpreted to be the limit of the Boulder Creek Advance 
., 
(Fig. 35). This ice margin is also inferred from the 
observation that in other valleys, the Boulder Creek I 
position usually sits within 1 km of the Prairie Creek 
moraines. No other till is preserved in Trail ~k except 
well above the gorge in Upper Tra.il Creek (BTU on Plate 1) 
but is not sufficient be considered recessional moraine (') 
positions. Three terrace levels have been identified in 
Upper Trail Creek, but it is not certain whether they 
, 
correlate with the three Boulder Creek terrace levels in 
Lower Trail Creek. Because of the oversteepened gorge 
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between Upper and Lower Trail Creeks, it is not feasible to 
plot profiles of the terrace levels with any reasonable 
confidence, so the Upper Trail Creek terraces are 
classified as undifferentiated. 
A large patch of a fluvial-type gravel (Sun Valley 
Gravel) is located at the mouth of Trail Creek (SV on Plate 
1). This gravel is situated topographically above the 
Prairie .Creek outwash terrace.· Also, the presence of 
Challis Volcanics in the gravel deposit indicates that it 
was derived from the Big Wood River rather than Trail 
Creek. Because of its position in the valley, the Sun 
Valley gravel is probably a Late--Tertiary fluvial gravel 
remnant. However, it is not similar enough to the Phantom 
Hill Gravels to allow correlation between the two. 
Although the position of the Sun Valley _Gravel is well 
-
above the Prairie Creek terrace, it does-not support 
' 
correlation because it is not along the Boulder Mountain 
'°""· Front, and does not have a smooth concave profile. Also, ------
the Sun Valley gravel ranges in grain size from sand to 
cobbles a~ is similar to a fluvial gravel. The Phantom 
" Hill Gravels range in grain size from~silt (or clay) to 
large boulders and closely resemble till. 
XVIII. East Fork: East Fork Creek is the southernmost 
glaciated tributary of the Big Wood River, It also 
contains the highest point in the study area at Hyndman 
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Peak with an elevation of 12,009 feet. East Fork is about 
26 kilometers long at its longest point in the North Fork 
of Hyndman Creek, and drains several side streams including 
Hyndman Ck., North Fk. Hyndman Ck., and Upper East Fork. 
During both the Prairie Creek and Boulder Creek Advances, 
Hyndman Ck. and North Fk. Hyndman Ck. were confluent, but 
neither glacier moved as far as the main trunk of East Fork 
Creek (Plate 1, Figs. 36 and 37). Upper East Fork 
contained a glacier during both advances but never joined 
the Hyndman glacier, or extended below the junction of 
Hyndman and East Fork. Therefore, Hyndman Creek and Upper 
East Fork will be discussed separately. 
A) Hyndman Ck., and North Fk. Hyndman Ck.: The limit 0£ 
glaciation during the Prairie Creek Advance is not 
represented by an end moraine in Hyndman Creek. However, 
several lateral moraine remnants (PMl on Plate 1) on the 
valley walls above the Boulder Creek I position indicate 
-
the presence of Prairie Creek glaciers in Hyndman Creek. 
Two Pr~irie Creek positions {PMl and PM2 on Plate 1) are 
identified from the lateral moraines high on valley walls. 
Based on the trend seen in the rest of the study area, the 
r 
position of the Prairie Creek lateraJ moraines suggests 
th~t the glacier probably did\_not extend much farther than 
(, 
the Boulder Creek I Advanc~. Therefore, the upper glacial 
limit for the Prairie Creek Advance is well defined by the 
lateral moraines, while the terminal position of the 
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glacier is not preserved in the form of a moraine, but is 
estimated from the position of the Boulder Creek limit 
(Fig. 37). A large terrace remnant (PG on Plate 1) located 
at the junction of Hyndman and East Fork falls on the line 
formed by plotting the profile of the Prairie Creek 
terraces found elsewhere in the study area (Plate 1 and 2). 
This indicates that the limit of Prairie Creek ice is 
constrained to within 3.5 kilometers, because it is located 
somewhere between the appearance of the terrace, and the 
Boulder Creek I ice limit. 
The limit of Boulder Creek glaciation (BMl on Plate 1) 
is preserved in patches. The BMl limit is located about 
one kilometer below the junction between Hyndman and North 
Fk. Hyndman Creeks. The upper limit on the Valley walls 
can be determined at the confluence of the two creeks where 
two moraine positions, and a truncated spur are located 
(BMl on Plate 1, Fig. 37). Erratic boulders and patches of 
till in Hyndman Creek also mark the upper limit of ice on 
the valley wall. The Boulder Creek II (BM2 on Plate 1) 
moraine sits just below and inside of BMl. The Bouldet 
Creek I and II moraines can be traced all the way back to 
the cirque in Hyndman Creek. In North Fork Hyndman, no 
distinctive moraines are preserved, and only patches of 
undifferentiated Boulder Creek till remain (BTU on Plate 
• 
1). One additional recessional moraine is found in Hyndman 
Creek (BM3 on Plate 1, Fig. 37) near the cirque area in 
110 
Upper Hyndman Creek. 
The second highest terrace (BGl) in Hyndman Creek and 
Lower East Fork is graded to the.maximum extent of Boulder 
Creek ice. Two lower terrace levels (BG2 and BG3) are 
identified and correlated to the first and second 
recessional moraine positions identified in Hyndman Creek. 
B) Upper East Fork: This drainage is considerably 
smaller than Hyndman Creek, but is at about the same 
elevation. A few patches of Prairie Creek till (PTU on 
Plate 1) are located near the junction between Paymaster 
Gulch, and Upper East Fork. These till remnants do not 
constitute an ice marginal position, and there is no other 
evidence to help identify the possible limit of / 
\ 
\ 
t I Prairie 
Creek glaciation. Much farther downvalley, but still 
upstream from the confluence with Hyndman Ck., terraces of 
Prairie Creek level (PG on Plate 1) are found but are of 
limited use in reconstructing the limit of the Upper East 
Fork ice lobe. 
The Boulder Creek I ice limit is fairly well constrained 
and is identified by a moraine located about 0.5 kilometers 
,1 
above Paymaster Gulch (BMl on Plate 1, Fig. 36). Again, 
the first recessional position (BM2 on Plate 1, Fig. 37) is 
nested just inside of the terminal moraine (BMl), but no 
additional recessionals are found farther upvalley near.the 
• cirque. 
j 
I 
-Three terrace·levels are identified in Upper East Fork, 
111 
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I' 
which are the same level as those in Hyndman and Lower Eas~ 
Fork Creeks (PGl, BGl, and BG2 on Plate 1). The highest 
one is the Prairie Creek terrace, while the ·next lower one 
is the Boulder Creek I, and the lowest terrace is at the 
Boulder Creek II level. 
\ 
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Glaciofluvial terraces in the Big Wood River 
The last set of deposits which require discussion are 
the glaciofluvial terraces in the main trunk of the Big 
Wood River (Plates 2, 3, and 4). All terraces which are 
sourced within tributary valleys have been discussed in the 
section concerning that valley. However, most terraces 
begin at a specific moraine, spill into the Big Wood River, 
and continue outside of the study area. 1Four terrace 
levels have been identified in the Big Wood River valley. 
The highest terrace (PG) is correlated to the moraines of 
the Prairie Creek Advance, and is located about 24 meters 
above the current stream level. Correlation is based on 
loca·tions where the terrace can actually be traced back to 
. 
to the moraine to which it is graded (Trail Ck., Prairie 
Ck.) of Prairie Creek age. Other terrace remnants thought 
to be of Prairie Creek age were checked by plotting a 
longitudinal profile of the terrace, and the current stream 
elevations (Plate 2). Terraces of Prairie Creek age fall on 
the profile line (defined by the terraces of well 
constrained age), which. is parallel to the plot of the 
current stream level (Plate 2). Several patches of non-
glacial terraces also fall on this profile l1ne (at the 
mouth of Warm Springs, and Lake Creek), and are. labeled PGN 
' on Plate 1. These are terraces of unglaciated side-streams 
') 113 
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which aggraded to the level of Prairie Creek outwash which 
' 
was choking the Big Wood River. 
Below the Prairie Creek terrace are three lower terrace 
\, 
. 
levels (BGl, BG2, and BG3). BGl is correlated to the 
Boulder Creek I advance, and is the highest of the Boulder 
Creek terraces (about 12 meters above current stream 
level). This terrace is traced back to moraines in Trail 
Ck., North Fork, Boulder Ck., Newman Ck., Silver Ck., 
P.rairie Ck., Owl Ck., and Titus Creek (Plate 4). The 
Boulder Creek I terrace is plotted in the same way as the 
Prairie Creek terraces and presented in Plate 3. Non-
glacial terraces of unglaciated sidestreams (BGN) are 
preserved at the m9uth of Eagle Creek, and Warm Springs 
(Plate 1). BG2 is correlated to the Boulder Creek II 
. 
moraine and is just a few meters lower than BGl, which 
corresponds to the fact that in most cases, the Boulder 
Creek II ·moraine is located just up-valley from the Boulder 
Creek I. This Boulder Creek II terrace can be traced back 
to moraines in Newman and Boulder Creeks. BG3 is only a 
few meters above current stream level, and cannot,be traced 
back to any moraines. It is assumed that BG3 corresponds to 
i) 
', 
' 
some uncertain, late.Boulder Creek recessional position 
(either BM3, BM4, or BM5). 
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CONCLUSIONS 
The Upper Big Wood River'drainage system north of the 
town of Hailey has been modified by a period of fangravel 
deposition along the Boulder Mountain front, and at least 
two periods of Quaternary glaciation. The best estimate of 
the maximum extent of the Prairie Creek and Boulder Creek 
glaciations is presented in figure~ 38 and 39. Minor 
neoglacial activity has also occurred, but is not 
differentiated stratigraphically except for the presence of 
rock glaciers in cirque areas in the higher elevations. 
Geomorphic evidence such as down-valley extent of 
glaciation, moraine morphology, weathering 
I I 
'(""', I I I characteristics, cross-cutting relationships, and terrace 
levels were primarily used to delineate age of surficial 
deposits. 
The fangravel deposit is estimated to be of Late 
Tertiary to Early Quaternary in age and is called the 
''Phantom Hill Gravel" in this study. Phantom Hill Gravel 
is found along the Boulder Mountain front, where faulting 
has resulted in uplifting of the alluvial fan aprons ·< 
deposited in front of the Boulder Mountains. A similar 
deposit, called the Sun Valley Gravel is located at the 
junction between Trail Creek and the Big Wood River, but is 
not correlated to the Phantom· Hill Gravel. 
Sedimentolo ically, these gravels are similar to tills but 
can in mos places, be distinguished from till on the basis 
,,. 
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of geomorphic evidence. Phantom Hill Gravel is deposited 
on a bedrock-cored pediment-like surface, and in many 
cases, only a thin veneer of gravel is deposited on 
bedrock. Also, the gravels are not confined to single 
valleys, and often form the divide between tributary 
valleys. Finally, the Phantom Hill Gravel exists with a 
smooth even profile except where dissected or mass wasted, 
. 
and generally lacks hummocky topography. · 
The Quaternary glaciations in the study area have been 
assigned local informal stratigraphic names based on type 
exposures established in this study. The oldest and most 
extensive glacial deposits are referred to as the "Prairie 
Creek Advance". The younger glaciation is called the 
''Boulder Creek Advance". The glacial deposits described in 
this study have been tentatively correlated to .the Idaho 
Glacial Model (Evenson, et al., 1982). The Prairie Creek 
Advance is correlated to the Copper Basin Glaciation, while 
the Boulder Creek Advance is correlated to the Potholes 
Glaciation of the Idaho Glacial Model . 
. Deposits of the Prairie Creek Advance are distinguished 
from the Boulder Creek Advance mainly on the basis of 
downvalley extent and degree of weathering. Prairie Creek 
moraines have a subdued morphology, lacking sharp crests 
" 
and steep sides. In addition, they are highly dissected, 
and have few fresh boulders. Three ice marginal or stadia! 
posittons have been identified at the type locality of the 
\ " ~ 
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Prairie Creek Advance. However, it is uncertain whether 
I 
the third moraine is actually a stadia! position, or one 
large moraine which has been dissected. One terrace level 
is associated with the Prairie Creek Advance, and is also 
the highest terrace level in the Big Wood River Valley. 
The Boulder Creek Advance is the youngest extensive 
glaciation recognized in the study area. The deposits of 
this advance are fresh, well preserved, and prevalent. 
Boulder Creek moraines have sharp crests, steep sides, and 
poor drainage. Also, moraines of the Boulder Creek Advance 
are located up-valley from the Prairie Creek deposits, 
although the limit of Boulder Creek glaciation is generally 
within one kilometer of the Prairie Creek Moraines. At the 
type locality in Boulder Creek, five stadial ice positions 
have been idenfified. In most of the valleys, however, 
only two to three moraines are found. Three terrace levels 
are identified in the Big Wood River Valley and in many of 
the tributaries. The three terrace levels are associated 
with three stades of Boulder Creek Glaciation, except in 
Warm Springs valley where the terraces are structurally 
controlled by a fault. 
\. 
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SUGGESTIONS FOR FUTURE WORK 
1) Schmidt (1962) developed the Quaternary stratigraphy 
for the Bellevue area (south of the study area), where 
Quaternary volcanics interfinger with the glaciofluvial 
terraces from the Upper Big Wood River mapped in this 
study. Schmidt's study was conducted before radiometric 
dating wa.s a common technique. At this point, however, it 
should be possible to date the volcanics described in his 
study and bracket the ages of the terraces, hence 
glaciations, described in this study. This might allow 
actual correlation with the Rocky Mountain Glacial Model in 
terms of absolute dates. 
· 2) The presence of a filled kettle in the Prairie Creek 
I 
I moraine (Plate 1) should provide the opportunity to 
obtain bog bottom radiocarbon, or pollen dates as another 
possibility to absolutely date glaciations in Idaho. 
3) A detailed, multi-parameter relative dating study 
should be conducted on the type areas described in this 
\' ' y 
study. Techniques such as hornblende etching, weathe~~ng 
rind thickness, and soil profiles may provide further 
insight into the character of glaciation in Idaho. If 
absolute dates were obtained, then these relative dating 
techniques could be checked and compared to similar studies 
elsewhere in Idaho and the Rocky Mountains. 
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Glacial and Surficial Geology of t-he Upper Big Wood River Drainage System, Blaine County, Idaho; by Suzanne M. Pearce 
., 
ABSTRACT 
Eighteen glaciated valleys covering an area of 1300 1an2, 
\ extending from the headwaters of the Big Wood River at 
Galena Summit to East Fork valley located about 5 miles 
north of Hailey, Idaho are the focus of this ·study. 
The surficial deposits of the glaciated portions of the 
Big Wood River valley were mapped at a scale of 1:20,000, 
and a local stratigraphic nomenclature has been established 
and correlated to the Idaho (Evenson, et al., 1982) and 
Rocky Mountain (Blackwelder, 1915) Glacial Models. 
Deposits of three distinct ages have been differentiated 
on the basis of geomorphic parameters including; downvalley 
extent of glaciation, moraine morphology., cross-cutting 
,, 
-relationships and terrace levels. The oldest unit is a 
non-glacial, fan-gravel of Late Tertiary or Early 
Quaternary age (Scott, 1982). The younger units are the 
result of at least two periods of Quaternary glaciation. 
Reconstruction of the pattern of deglaciation during the 
last two glacial advances is based on ice stillstand 
positio~s (moraines) located and mapped in the Big Wood 
, ~,~lt·i ver Valley. Minor neoglacial deposits have been detected fl 
in some of the valleys in the form of rock ·g1aci~rs, but is 
' not stratigraphically differentiated in this study. 
. 
' . 
. The Late Tertiary/Early Quaterpary fan-gravel is 
referred to as the ''Phantom Hill Gravel'' in this study. 
1 
-
., 
• 
This diamicton is dist·inguished from the oldest morainic 
deposits on the basis of its position high on the divides 
between 1 tributaries. Also, the Phantom Hill Gravel usually 
occurs as a thin veneer on a pediment-like bedrock surface, 
with a smooth, even profile except where dissected or mass 
wasted. 
The oldest and most extensive glacial deposits, referred 
to as the ''Prairie Creek Advance'' are characterized by 
large, dissecteq, subdued moraines located within the 
present valleys, and one level of a well preserved sequence 
of outwash terraces which are located approximately 24 
meters above the modern stream level. Deposits of the 
Prairie Creek Advance are restricted to the major 
~j)birtaries of the Big Wood River; no major trunk glacier 
occupied the Big Wood River valley. The Prairie Creek 
advance is correlated to the Copper Basin Glaciation of the 
Idaho Glacial Model, and to the Bull Lake Glaciation of the 
Rocky Mountain Glacial Model. 
The youngest glacial advance in the study area is called 
,f, 
the ''Boulder Creek Advance''. Deposits of the Boulder Creek 
Advance are characterized by sharp crested, nes~ed moraines 
that have undergone little mpdification since their 
deposition. Five recessional positions can be identified 
at the type ~ocality of the Boulder, Creek Advance, while 
two ·to three recessional moraines are more common in other 
tributary valleys in the study area. Several terrace 
,. 
2 
.• 
-
\ 
. .... 
f . 
! /) 
',. \ 
v 
l, 
levels are associated with the moraines of the Boulder 
.., 
Creek Advance. Three Boulder Creek terraces are found in 
the main trunk of the Big Wood River, while two to three 
levels· are found in the tributaries. The highest outwash 
• 
terraces of this glaciation are 10 to 13 meters above 
modern stream level. The Boulder Creek Advance is less 
extensive than the older Prairie Creek Advance and is 
correlated to the Potholes Glaciation of the Idaho Glacial 
Model, and to the Pinedale Glaciation of the Rocky Mountain 
, 
Glacial Model. 
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